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1   Introduction 

1.1   Background 

The mechanisms involved in the combustion of coal are so complex that it is often 
difficult for central energy plant personnel to quantify the impact of coal quality on 
boiler operating and maintenance costs. Since many Defense (DOD) installations 
employ coal-fired central energy plants, the U.S. Army Construction Engineering 
Research Laboratories (USACERL) was tasked with developing a Coal Use Hand- 
book for use at DOD installations. 

The two-volume handbook provides comprehensive information on how to minimize 
coal-fired central heat plant operations cost by improving coal quality specifications. 
The information is tailored for military installation industrial-sized coal-fired 
central energy plants. This volume contains logic diagrams to help diagnose and 
correct 490 specific boiler system problems. 

1.2   Objective 

The objective of this study was to gather and publish comprehensive information on 
how to minimize coal-fired central heat plant operations cost by improving coal 
quality specifications. 

1.3   Approach 

This Handbook is designed as a reference and guide for the operations, management 
and procurement personnel involved in using coal as a boiler plant fuel. The Central 
Heating Plant Coal Use Handbook, Volume 2: Coal Specifications Troubleshooting 
Guide is composed of three chapters and six appendixes. This volume provides 
central heat plant operations personnel with a means to diagnose and correct 
operating and performance problems with boilers and boiler auxiliary equipment 
that are a direct consequence of as-fired coal quality. 
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Chapter 2 contains a discussion of the guide's objectives, assumptions and limita- 
tions, and organization. Chapter 3 focuses on a discussion of coal quality-related 
problems. The appendixes to the guide contain logical diagrams to help operations 
personnel recognize, diagnose, and correct coal quality-related problems that may 

occur in the following types of coal-fired systems: 

overfeed stoker-fired boiler system 
spreader stoker-fired boiler system 
underfeed stoker-fired boiler system 
top-feed static grate stoker-fired boiler system 

pulverized coal-fired boiler system 
atmospheric fluidized bed boiler system. 

1.4   Scope 

This handbook provides quality specifications for anthracite, bituminous, sub- 
bituminous, and lignite coals. The information presented in the handbook is genera- 
lized and does not supersede the instruction manuals that accompany specific equip- 

ment. 

1.5   Mode of Technology Transfer 

It is recommended that the Central Heating Plant Coal Use Handbook be distributed 
to installations with coal fired heating plants, and to procurement personnel at DOD 

fuel supply centers. 

1.6   Metric Conversion Table 

The following metric conversions are provided for standard units of measure used 

throughout this report: 
1ft = 0.305 m 

1 sqft = 0.093 m2 

1 sq in. = 6.45 cm2 

1cuft = 0.028 m3 

11b = 0.453 kg 

1 gal « 3.78 L 

1 oz. = 29.57 rtiL 

1 psi = 6.89 kPa 

°F = (°Cx 1.8)+32 

1 Btu = 1.055 kJ 
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2  Troubleshooting Guide Overview 

2.1   Purpose 

This Coal Specifications Troubleshooting Guide (TSG) addresses identification and 
solution of coal quality-related problems encountered in operation of military heat 
plant coal-fired boilers and heaters. (Note that a distinction is frequently made 
between boilers, which produce steam, and heaters, which produce hot water. How- 
ever, this Guide uses the term boiler to designate both central heat plant boilers and 
heaters). Specific TSG objectives are to: 

• Provide central heat plant operating personnel with a means to accurately 
diagnose boiler and boiler auxiliary components operating and performance 
problems that are a direct consequence of as-fired coal quality. This requires 
application of procedures for discriminating between operating and perfor- 
mance problems that are due solely or partly to coal quality and problems due 
to other causes. 

• Once a coal quality-related problem is identified, provide plant operating 
and/or coal purchasing personnel with guidance on how to alter future coal 
quality specifications to eliminate the identified coal quality problem. 

The TSG consists of a short, report-style introduction that describes the general 
application of troubleshooting procedures, and six Appendixes that deal in detail 
with specific potential coal quality problems for the following generic boiler types: 

Overfeed Stoker 
Spreader Stoker 
Underfeed Stoker 
Top Feed Static Grate 
Pulverized Coal 
Atmospheric Fluidized Bed Combustor (AFBC). 

Throughout the TSG, each boiler type is commonly referred to as a "system" to 
indicate that the Guide addresses all potential coal quality affected components 
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associated with an integrated coal-fired central heat plant, and not just the boiler 
in isolation. The TSG is intended for use with the following types of coal: 

• bituminous 
• subbituminous 
• lignite. 

To facilitate in-plant use by operating personnel and applications validation, the 
TSG has been developed around a series of potential coal quality problem trouble- 
shooting logic diagrams. Each logic diagram deals with a specific boiler system and 
a specific problem that could be caused by poor coal quality, for example, firing of 
coal in which one or more coal quality measures is not within specification. The 

TSG contains 490 such logic diagrams. 

A key aspect of each TSG logic diagram is the differentiation between specific 
operating problem caused by poor coal quality, and problems with causes unrelated 
to coal quality, such as operation of system components outside of design conditions. 
Development of diagnostic procedures to resolve such problems-cause differentiation 
was the most challenging part of TSG development. It remains an area requiring 
real feedback from actual TSG application. Because of this, it is recommended that 
the TSG be validated by limited in-plant testing before general release. 

The TSG structure and specifically the troubleshooting logic diagrams were 
developed with the concept of the development of a military central heat plant coal 
quality specification expert system in mind. Once fully validated, the logic diagrams 
could easily become a key component of such an expert system. 

2.2   Assumptions and Limitations 

A typical military heat plant is comprised of many components supplied by a wide 
range of equipment manufacturers. Wherever practical, this TSG separates individ- 
ual components into generic classes, ignoring specific manufacturers and models. 
Due to this simplification, the TSG must be used in conjunction with appropriate 
operations and maintenance manuals for boilers and boiler components. This TSG 
is not intended to replace operations and maintenance manuals. The user should 
view this TSG simply as a tool to identify and resolve coal quality-related problems 

at the boiler component level. 
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The TSG assumes that: 

1. The central heat plant boilers and their auxiliaries can operate stably at 
design conditions when as-fired coal is within design specifications. 

2. The instrumentation on boilers and auxiliaries functions properly and is cali- 
brated. 

3. The central heat plant facility conducts a quality assurance and quality control 
program for the preparation and analysis of as-fired coal samples. 

4. The central heat plant is equipped with properly designed, operated, and main- 
tained as-fired coal samplers, and these samplers are periodically inspected 
and bias tested by qualified personnel. Any detected sampler problems or 
sampling biases are promptly corrected. 

5. Laboratory analysis of coal is conducted in strict accordance with recom- 
mended analytical procedures. 

Quality information is the key element in evaluating coal-related boiler problems. 
Hence, in applying this TSG, the importance of having accurate coal quality infor- 
mation cannot be overemphasized. 

2.3   Troubleshooting Guide Organization 

This Chapter will familiarize the user with the TSG organization. Each of the six 
coal-fired boilers covered in the TSG are addressed in separate Appendixess, each 
having three subsections: "System Description," "Component/Symptom Identifica- 
tion," and "Operation/Coal Quality-Logic Diagrams." All six boiler systems have 
separate system descriptions, component/symptom identification tables, and TSG 
logic diagrams. However, are share such common information as coal quality 
analytical procedures, terminology, references, and bibliography. 

2.3.1 System Description 

The beginning of each boiler type section includes a general description of that 
particular boiler system, typical components comprising this system, and the general 
operation of the system. These systems are simplified and only include the major 
components that make up a typical system. 

2.3.2 Component/Symptom Identification 

Following each coal-fired boiler system description is a block flow diagram illustrat- 
ing major system components. For example, Figure 1 shows the block flow diagram 
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Figure 1. Overfeed stoker-fired boiler system components block flow diagram. 

for the overfeed stoker-fired boiler system (as seen in Appendix A, Figure 1-3). The 
block flow diagram flows from left to right, starting with automatic coal reclaim 
equipment, which leads to the boiler and finally to the stack/chimney. Items listed 
next to or under various blocks illustrate particular types of components in the 
boxes. For example, the coal feed conveyor could be one of the following generic 

(common) types: 

belt conveyor 
screw conveyor 
bucket conveyor 
redler conveyor 
chute. 

Following the system block flow diagram is a component/symptom identification 
table that identifies typical symptoms (problems) that may be encountered in the 
components identified in the block flow diagram. Figure 2 (as seen in Appendix A, 
Figure 1-4) shows the three components/symptoms identification tables for an 
overfeed stoker boiler. The left side of a table lists typical components required for 
an overfeed stoker system and the top lists typical symptoms (problems) that may 
be encountered in these components. For example, if pluggage occurs (defined as 
little or no coal flow) in the coal feed conveyor and the system uses a screw conveyor, 
the TSG user would follow the component across and pluggage down as illustrated 
by the arrows in Figure 3. This results in identification of Figure 4 (also in 
Appendix A, Figure 1-26). Once the figure number of the troubleshooting logic 
diagram has been identified, the user goes to that figure and follows the logic 

diagram. 
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OVERFEED STOKER - COMPONENT/SYMPTOM GUIDE 

COMPONENT 

COAL HANDLING EQUIPMENT 
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Figure 3. Overfeed stoker—pluggage in screw conveyor. 
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OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked lor large rocks, wood, pieces of 
coal or other foreign objects that may be preventing 
flow of coal? 

Check for and remove any large rocks, wood, pieces cf coal 
or other foreign objects preventing coal flow. 

Have you checked the speed of the screw? Check and adjust speed of the screw. 

I, 

Have you checked for frozen coal? Check and dislodge any frozen coal. 

Y 

Have you checked for pluggage in your automatic 
coal reclaim? 

N Inspect your automatic coal reclaim system for pluggage. 

Note: See Figure 1-4 to identify the type of automatic 
coal reclaim system you have and follow the operational 
section of the corresponding logic diagram for pluggage. Y 

* If this problem reoc 
most likely due to c 

curs, it is 
oal quality. Operational 

r 

Coal Quality 

Compare Eacn of the Following Coal Quality 

Characteristics with Contract Specifications. 

f 

1. Excess Coarse 

2. Excess Fines 

3. High Ash 

4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because if can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Mois 

content can become packed in be 
surrounding it. 

ture - A high moisture coal especia 
content can accumulate or pack i 
surrounding it. 

tween the screw conveyor and the 

lly if it has a high ash fines 
T between the screw conveyor and 

casing 

the casing 

Figure 4. Pluggage in the coal feed conveyor. 
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2.3.3      Operation/Coal Quality—Logic Diagrams 

Logic diagrams are "yes and no" type questions that determine if a problem is opera- 
tional or coal quality related and solutions to those problems. For example, Figure 5 
shows a component/symptom guide to isolate coal feed screw conveyor pluggage in 

overfeed stokers. 

Operational problems should be addressed first. Once all operations have been 
checked, the user should go to the coal quality of the logic diagram. (In Figure 4, the 
operational part is above the dashed line and the coal quality part is below the 
dashed line.) The logic diagrams also discuss possible solutions and procedures once 

a coal quality problem has been located. 

Following the Figure 4 logic diagram from top to bottom, the TSG user would 

answer the following questions in order: 

1. Have you checked for large rocks, wood, pieces of coal or other foreign objects 
that may be preventing flow of coal? If there is blockage then you must remove 
any large rocks, wood, pieces of coal or other foreign objects preventing the coal 
flow. If there is no blockage, then proceed down to the next box. 

2. Have you checked the speed of the screw? If the answer is no then you must 
check the speed of the screw conveyor and adjust it, if necessary. Proceed 
down to the next box if you have already checked and adjusted the speed of the 
screw and you still have a pluggage problem. 

3. Have you checked for frozen coal? If you find frozen coal in your screw 
conveyor you must heat it. If this still does not solve your pluggage problem, 
then proceed down to the next box. 

4. Have you checked for pluggage in your automatic coal reclaim? If you have 
already checked coal reclaim for pluggage and there is no pluggage, proceed 
down to the logic diagram to the coal quality part. Assume the answer is no, 
you have not checked your automatic coal reclaim for pluggage. Next, you 
would refer back to the component/symptom identification table (Figure 2) to 
identify the type of automatic coal reclaim system that you have. Assume you 
have a vibrating feeder as an automatic coal reclaim, then you would follow the 
Vibrating Feeder component to Pluggage, as illustrated by the arrows in 
Figure 5. This identifies the logic diagram that appears in Appendix A, Figure 
1-10 (reproduced here as Figure 6). 
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OVERFEED STOKER - COMPONENT/SYMPTOM GUIDE 

COAL HANDLING EQUIPMENT 

Automatic Coal Reclaim 
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Figure 5. Overfeed stoker—pluggage in vibrating feeder. 

Again, following the logic diagram from top to bottom, the user would answer the 
following questions in order: 

1. Have you checked the intensity of vibrations being sent by the feeder? 
2. Have you checked for broken or worn out springs? 
3. Have you checked for fine damp coal packed in the feeder? 
4. Have you checked for large rocks, wood, or pieces of coal lodged in the feeder? 

If the answer to all four questions is yes, the vibrating feed is assumed to not be 
plugged. Since this is the answer for the last question in the Screw Conveyor Logic 
diagram (Figure 4), the user would return to the Screw Conveyor logic diagram. 
Since now all Screw Conveyor logic diagram questions are answered yes (Y), the 
user proceeds to the coal quality part of the logic diagram. 

The coal quality measures identified in the coal quality part of Figure 4 are listed 
in order of likelihood of causing the problem. A representative coal sample would 
be obtained and analyzed for these measures. 
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Appendixes A to F contain information regarding each specific boiler system. 
Following the appendixes, information common to each of the boiler types is listed: 
typical boiler and auxiliary equipment definitions, abbreviations and acronyms, and 

references. 
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OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Vibrating Feeder) 

Have you checked the intensity of vibrations? N 
Check and adjust the intensity of vibrations to the proper setting. 

iY 

Have you checked for broken or worn out springs? 
N Check the condition of the springs and replace any that are 

broken or worn out. 

'Y 

Have you checked for fine damp coal packed in N 
Check for fine damp coal packed in the feeder. 

the feeder? 

I' 
Have you checked for large rocks, wood or pieces 

of coal lodged in the feeder? 

N Check for and remove any large pieces of coal, wood, or other 

foreign objects that have become lodged in the feeder. 

Y 

* If this problem reoc 
most likely due to c 

curs, it is 
oal quality. Operational 

r Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fines 
3. High Ash 

4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and between 

High Ash 

High Mois 
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Figure 6. Pluggage in the vibrating feeder. 
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3  Coal Quality Related Problems 

3.1   Coal Quality Definitions 

Coal quality is defined in terms of properties such as size consist, heating value, 
moisture content, sulfur content, ash content, and ash-producing mineral impurities 
(clay, shale, slate, quartz, and pyrite). Unique to different coal types, these proper- 
ties affect the following parameters used to measure power plant performance: 

• capacity 
• heat rate (efficiency) 
• availability 
• maintenance. 

Typically, plant management strives to optimize plant performance by minimizing 
operating costs. The following operating costs are affected by coal quality: 

• coal costs (which are a function of coal quality) 
• transportation costs 
• plant operating and maintenance costs 
• plant performance costs (availability, efficiency, and capacity). 

Additional costs associated with the purchase of higher quality coals must be at 
least offset by savings in transportation costs, operating and/or maintenance costs, 
and/or improved plant performance. Unfortunately, these trade-offs are difficult to 
quantify given the small amount of data available on the affect of coal quality on 
hoppers, grates, boiler tubes, fans, etc. Coal quality may affect plant operations and 
performance in ways that are still unknown, and most importantly, there is still 

difficulty in accurately measuring coal quality. 

This TSG uses the following coal properties to measure coal quality: 

• moisture content 
• ash content 
• sulfur content 
• heating value 
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volatile matter 
size consist (specifically coarse and fine sizes) 
free swelling index 
free alkali 
fixed carbon 
ash fusion temperatures 
abrasion 
flyash resistivity 
chlorine content 
flyash erosivity 
hardgrove grindability index 
relative free quartz. 

Generating steam or hot water by firing coal that does not meet design specifications 
can cause many problems. For example: 

1. Moisture. Moisture can increase coal transportation costs. Moisture allowed 
to freeze can reduce capacity and cause pluggage in coal storage bunkers and 
hoppers. Moisture can cause erratic feeding from stoker feeder mechanisms. 
During combustion, moisture trapped in the coal is vaporized reducing furnace 
performance. 

2. Ash. Ash constituents existing in poorly adjusted furnace temperatures can 
cause clinkering on grates, as well as slagging, fouling, corrosion, and erosion 
of boiler components such as refractory surfaces, boiler tubes and water walls, 
and forced and induced draft fans. Tuyeres (grate openings), on the other 
hand, depend on a covering of ash to protect them from furnace heat. Low ash 
coal may not provide adequate protection for these surfaces, resulting in 
outages and excessive maintenance. 

3. Sulfur. Sulfur can corrode boiler components. In many situations, it must be 
removed to meet environmental regulations. 

4. Volatile Matter. Volatile matter affects flame temperature. Excess volatile 
matter can cause furnace smoking. Molten ash generated by excess volatile 
matter can cause slagging on heat transfer surfaces. Low volatile matter coal 
can increase operating costs by requiring oil or gas co-firing to maintain 
ignition. 

5. Size Consist. When fired using a poorly adjusted air supply, a coal containing 
a high percentage of fine particles can lead to carbon carry-over in the flyash, 
combustible heat loss, burnt stoker grate links, and a pressure drop across the 
grate. 
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6. Ash Fusion Temperatures. Ash fusion temperatures describe the temperatures 
at which ash particles liquefy. Molten ash particles adhere readily to heat 

transfer surfaces, causing slagging and fouling. 
7. Grindability. Grindability affects pulverizer capacity and auxiliary power 

consumption. 

Improving coal quality can: 

reduce coal transportation and handling costs 
decrease plant maintenance 
reduce plant sulfur dioxide and particulate emissions 
increase power plant efficiency and availability 

reduce heat cost. 

Noted that these coal quality benefits can only be realized after an operator has 
determined that problems encountered in the plant are in fact due to the quality of 
purchased coal and not to the manner in which the plant is being operated (i.e., 
insufficient air, poorly adjusted dampers, improper grate speed, improper coal 

regulating gate setting, etc.). 

3.2   How To Diagnose Coal Quality Problems 

On discovering a problem in plant operations, the operator should check to see if the 
plant is operating within design conditions and if the coal quality meets design 
specifications (as listed in the plant operating manual). If both conditions hold true, 

the operator should refer to this TSG. 

The following example demonstrates proper use of this guide. Suppose the plant 
operator senses a steam pressure drop and reacts by increasing the stoker coal feed 
rate to increase heat generation. The operator then notes that the temperature 
within the furnace actually drops. Furthermore, on visual inspection of the furnace, 
the operator sees only a small amount of burning coal on the grate. The operator is 
likely to suspect that the problem is due to an inadequate coal supply reaching the 

boiler. 

At this point, the operator should refer to the TSG's Component/Symptom Tables 
that correspond to an overfeed stoker fired boiler (Figure 2). Using these tables, the 
operator should match the symptom to the likely component and proceed to the 
figure number indicated (Figure 3). The operator is directed to the operational part 
of a logic diagram that formalizes his inspection of the coal feed conveyor for 
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pluggage (see Figure 4). The series of questions posed in the diagram focus are by 
no means exhaustive, but they can serve to help isolate the source of the problem. 
Throughout the investigation, the operator is encouraged to refer to operations 
manuals as well as to check other operating parameters that may be causing or 
worsening the problem. 

If the problem still persists after completing the operational part of the logic dia- 
gram, the TSG assumes the problem to be coal quality related. The operator should 
then proceed to the coal quality portion of the logic diagram. Here the operator is 
presented with a list of coal quality characteristics ordered according to the likeli- 
hood ofthat quality is causing the specific problem. The operator should sample the 
coal and, in addition, obtain a representative coal sample for lab analysis (either by 
a commercial or in-house lab). In some cases, it may be more economical to analyze 
a sample for more than one characteristic. For example, instead of requesting a 
moisture analysis only, the operator may request a Proximate Analysis, which tests 
for moisture, volatile matter, fixed carbon, heating value, and ash content. 

3.3   How To Solve Coal Quality Problems 

The results of the lab analysis of the coal should be checked against the coal quality 
specifications in the plant's coal contract. For example, if the contract calls for 
delivered coal to have an ash content of 5 percent (minimum) to 10 percent (maxi- 
mum), and the lab analysis indicates 8 percent ash, then delivered coal meets the 
contract specifications. This procedure of sampling, lab analysis, and cross-referenc- 
ing these results with contract specifications should be followed for each coal quality 
characteristic. For each coal quality characteristic not meeting contract specifica- 
tions, the operator is advised to inform the supplier that delivered coal is of 
unacceptable quality. 

If it turns out that all coal quality characteristics meet contract specifications, but 
problems still persist, the operator should consider that the problem may be caused 
by coal quality variability. Coal quality variability describes the degree to which the 
measures of coal quality vary among the particles of a single coal sample. Because 
coal tests estimate average values, it is possible for a coal sample having a large 
variability to satisfy coal quality specifications and still cause operating problems. 
For example, if an isolated batch of coal having a higher than average moisture 
content enters the feeder as a group, it might cause the feeder to plug. Coal quality 

- variability can usually be detected by repeat sampling and analysis. Multiple tests 
increase the likelihood that some of the results will depart significantly from the 
others. However, in certain situations, it is difficult to detect coal variability. In 
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such situations, special sampling (and sometimes special analytical) techniques are 
required. If coal quality variability is a potential problem, it is recommended that 
outside help be obtained from fuel specialists. Such information can be obtained 
from USACERL, or from commercial coal laboratories. 

If coal specifications are satisfied and the coal quality variability is acceptable, then 
the operator should consult the boiler manufacturer regarding proper coal specifica- 

tions. 
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4  Conclusion 

This study has gathered and presented comprehensive information on how to 
minimize coal-fired central heat plant operations cost by improving coal quality 
specifications. 

The two-volume handbook provides comprehensive information on how to minimize 
coal-fired central heat plant operations cost by improving coal quality specifications. 
The information is tailored for military installation industrial-sized coal-fired 
central energy plants. Volume I is designed as a reference and guide for the 
operations, management, and procurement personnel involved in using coal as a 
boiler plant fuel. This volume contains logic diagrams to help diagnose and correct 
490 specific boiler system problems. 
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Glossary 

Absolute pressure: Pressure above zero pressure, the sum of the gauge and 

atmospheric pressures. 

Acid dew point: The temperature at which an acid in vapor form condenses into 
liquid form, specifically sulfuric acid in flue gas leaving an FGD system. 

Agglomerating: The characteristic of a coal that causes coking on the fuel bed 

during volatilization. 

Air distributor: A plate, grid or pipe containing either perforations, nozzles, or 
bubble caps, which serves as a means of evenly distributing combustion/ 

fluidizing air to support a fluidized bed. 

Air-fuel ratio: The ratio of the weight, or volume of air to fuel. 

Air preheater or air heater: A heat exchanger that transfers heat from a high 
temperature medium such as hot gas, or steam, to an incoming air stream. 
(a) regenerative air preheater: A heat exchanger having heat exchanger 

surface that is alternatively exposed to hot exhaust gas and incoming 
ambient air. Heat is absorbed from the outgoing hot gas stream and 
subsequently released from the same surfaces to the incoming air stream. 

(b) recuperative air header: A static air header in which the air and gas 
flows are separated by the heat transfer medium. 

(c) tubular air header: contains bundles of heat transfer tubes that allow 
either fluid to flow through the tubes while the other fluid flows around 

and between the tubes. 
(d) plate air header: An air header containing passages formed by spaced 

plates through which heat is transferred from a flowing heating medium 

to an air stream. 

Air, saturated: Air that contains the maximum amount of water vapor that it can 

hold at its temperature and pressure. 
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Air-transport system: A fuel transport system using air as the conveying 
medium. 

Analysis, proximate: Analysis of solid fuel stating moisture content, volatile 
matter, fixed carbon, heating value and ash content expressed on a percent by 
weight basis. 

Analysis, ultimate: Chemical analysis of a fuel stating carbon, hydrogen, sulfur, 
nitrogen, chlorine, oxygen, and ash content expressed on a percent by weight 
basis. 

Anthracite coal: A high ASTM ranked coal with dry fixed carbon 92 percent or 
more and less than 98 percent; and dry volatile matter 8 percent or less and 
more than 2 percent on a mineral-matter-free basis. 

Arch firing: Method of firing in which burners are placed in a furnace arch and 
directed downward. 

Arch-furnace: A horizontal structure extending into the furnace, to serve as a 
deflector of the gases and act as a radiant reflector. 

Arch -roof: A structure composed of refractory, or combination of refractory and 
water tubes, enclosing the furnaces combustion chamber at the top. 

As-fired fuel: Fuel in the condition as fed to the fuel burning equipment. 

Ash: The incombustible inorganic matter in the fuel; i.e., the mass remaining after 
all combustible matter has been consumed. 

Ash-bed: A layer of refuse left on grates or deposited on a furnace floor after the 
fuel is burned. 

Ash fusion (temperatures): The temperatures at which a cone of coal or coke ash 
exhibits certain melting characteristics. See ASTM-DI857. 

Ash gate: A gate or valve through which refuse is removed from an ash pit or soot 
hopper. 

Ash pit: A pit or hopper located below a furnace where refuse is accumulated and 
from which it is removed at intervals. 
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Ash: The incombustible solid matter in fuel. 

Ash-free basis: The method of reporting fuel analysis whereby ash is deducted and 
other constituents are recalculated to total 100 percent. 

Baffle: A plate or wall for deflecting gases or liquids. 

Bag filter: A device containing one or more cloth bags for recovering particles from 
the dust laden gas or air that is blown through. 

Baghouse: An air pollution abatement device used to trap particulates by filtering 

gas streams through large fabric bags usually made of glass fibers. 

Balanced draft: The maintenance of a fixed value of draft in a furnace at all com- 
bustion rates by control of incoming air and outgoing products of combustion. 

Banking: Burning solid fuel on a grate at rate sufficient to maintain ignition only. 

Banking (live): Burning solid fuel on a grate in a boiler at a combustion rate just 
sufficient to maintain normal operating pressure under conditions of no steam/ 
water load demand. 

Barley: Anthracite coal size: No. 3 (Barley): through 3/16-in., over 3/32-in. round 
mesh screen. 

Base/acid ratio: Total weight of the basic constituents in coal ash divided by the 
total weight of the acid constituents. Bases normally considered are the oxides 
of iron, sodium, calcium, magnesium and potassium. Acids are silicon, alumi- 

num and titanium. 

Base load: Base load is the term applied to that portion of a station or boiler load 
that is practically constant for long periods. 

Bed material: Granular particles that compose the fluidized bed. 

Bed moisture: The moisture in coal when in the seam. 

Bin system: A system in which fuel is pulverized, stored in bins, and subsequently 
withdrawn through feeders to the burners in amounts sufficient to satisfy load 

demands. 
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Bituminous coal: ASTM coal classification by rank on a mineral-matter-free 
basis and with bed moisture only. 

Low Volatile: Dry fixed carbon 78 percent or more and less than 86 percent; 
and dry volatile matter 22 percent or less and more than 14 percent. 

Medium Volatile:  Dry fixed carbon 69 percent or more and less than 78 
percent; and dry volatile matter 22 percent or less and more than 31 
percent. 

High Volatile (A): Dry fixed carbon less than 69 percent and dry volatile 
matter more than 31 percent: Btu value equal to or greater than 14,000 
moist, mineral- matter-free basis. 

High Volatile (B):: Btu value 13,000 or more and less than 14,000 moist, 
mineral-matter-free basis. 

High Volatile (C): Btu value 11,000 or more and less than 13,000 moist, 
mineral-matter free basis commonly agglomerating, or 8,300 to 11,500 Btu 
agglomerating. 

Blowdown: Removal of a portion of boiler water for the purpose of reducing solids 
concentration, or to discharge sludge. 

Blower:   The fan used to force air through a pulverizer or to force primary air 
through an oil or gas burner register. 

Boiler: A closed vessel in which water is heated, steam is generated, steam is 
superheated, or any combination thereof, under pressure or vacuum by the 
application of heat. The term does not include such facilities that are an 
integral part of a continuous processing unit but shall include units supplying 
heating or vaporizing liquids other than water where these units are separate 
from processing systems and are complete within themselves. 
Watertube: A boiler in which the tubes contain water and steam, the heat 

being applied to the outside surface. 
Bent tube: A watertube boiler consisting of two or more drums connected by 

tubes, practically all of which are bent near the ends to permit attachment 
to the drum shell on radial lines. 

Horizontal: A watertube boiler in which the main bank of tubes are straight 
and on a slope of 5 to 15 degrees from the horizontal. 

Scotch boiler: A cylindrical steel shell with one or more cylindrical internal 
steel furnaces located (generally) in the lower portion and with a bank or 
banks (passes) of tubes attached to both end closures. 
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In Stationary Service, the boilers are either of the Dry-Back, or Wet-Back 
Type (See Boiler Dry-Back and Boiler Wet-Back). In Marine Service, the 
boilers are generally of the Wet-Back Type (See Boiler Wet-Back). 

Boiler convection bank: A group of two or more rows of tubes forming part of a 
water boiler circulatory system and to which heat is transmitted mainly by 
convection from the products of combustion. 

Boiler efficiency: The ratio of the net energy output of the boiler fluid divided by 

the input of the primary energy source(s). 

Boiler, high-pressure: a boiler furnishing steam at pressure in excess of 15 
pounds per square inch (psi) (103 422 Pa) or hot water at temperatures in 
excess of 250°F (121°C) or at pressures in excess of 160 psi (1103 168 Pa). 

Boiler, high-temperature hot water: A water heating boiler operating at a 
pressure exceeding 160 psig (1 103 168 Pa) or temperatures exceeding 250°F 

(121°C). 

Boiler horsepower: The evaporation of 34 Vi lbs (15.648 kg) of water per hour 
from a temperature of 212°F (100°C) into dry saturated steam at the same 
temperature. Equivalent to 33,472 Btu/hr (35291 203.20 joule). 

Boiler, low-pressure hot-water and low-pressure steam: A boiler furnishing 
hot water at pressures not exceeding 160 psi (1103 168 Pa) or at temperatures 
not more than 250°F (121°C) pr steam at pressures not more than 15 psi (103 

422 Pa). 

Boiler slag screen: A screen formed by one or more rows of widely spaced tubes 
constituting part of, or positioned in front of, a watertube boiler convection 
bank, and functioning to lower the temperature of the products of combustion 

and to serve as an ash cooling zone. 

Boiler wet-back: A baffle provided in a firetube boiler or water leg construction 
covering the rear end of the furnace and tubes, and is completely water cooled. 
The products of combustion leaving the furnace are turned in this area and 

enter the tube bank. 

Bone coal: Coal from that part of a seam that has a very high ash content. In 
connection with anthracite, any material that has 40 percent, or more, but less 

than 75 percent fixed carbon. 
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Breeching: A duct for the transport of the products of combustion between parts 
of a steam generating unit and the stack. 

Bridgewall: A wall in a furnace over which the products of combustion pass. 

Bridging: The accumulation of ash and slag partially or completely blocking spaces 
or orifices between heat absorbing tubes. 

British thermal unit: The mean British Thermal Unit is 1/180 of the heat 
required to raise the temperature of 1 lb of water from 32°F to 212°F at a 
constant atmospheric pressure. It is about equal to the quantity of heat 
required to raise 1 lb of water 1 °F. (251.9957 calories or 1054.35 joule). 

Broken coal: Anthracite coal size-through 4 3/8-in., over 3 1/4-in. round mesh 
screen. 

Brown coal: A former coal classification according to rank now included in lignite 

B. 

Bubbling bed: A fluidized bed in which the fluidizing velocity is less than the 
terminal velocity of individual bed particles where part of the fluidizing gas 
passes through the bed as bubbles. 

Buckwheat: Anthracite coal size: No. 1 (Buckwheat): through 9/16-in., over 5/16- 
in. round mesh screen. 

Burner: A device for the introduction of fuel and air into a furnace at the desired 
velocities, turbulence and concentration to establish and maintain proper 
ignition and combustion of the fuel. 
(a) automatic burner: A burner that stops and starts automatically. 
(b) burner, automatically ignited: A burner having its main fuel automati- 

cally turned on and ignited (See section L). 
(c) burner, manually ignited: A burner having its main fuel turned on only 

by hand and ignited under supervision (See section L). 
(d) burner, forced draft:   A burner where air for combustion is supplied 

above atmospheric pressure. 
(e) burner, natural draft type: A burner that depends principally upon the 

natural draft to induce the air required for combustion. 

Burner windbox: A plenum chamber around a burner in which air pressure is 
maintained to insure proper distribution and discharge of secondary air. 
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Burner windbox pressure: The air pressure maintained in the windbox or 

plenum chamber. 

Bus section: The smallest portion of the precipitator that can be independently de- 
energized (by subdivision of the high voltage system and arrangement of 

support insulators). 

Bypass temperature control: Control of vapor or air temperature by diverting 
part or all of the heating medium from passing over the heat absorbing sur- 

faces, usually by means of a bypass damper. 

Caking: Property of certain coals to become plastic when heated and form large 

masses of coke. 

Calcium sulfate: A solid, relatively insoluble material, with a chemical formula 
of CaS04, the by-product of some FGD systems, normally formed by oxidation 
of Calcium Sulfite. Commonly produced as Calcium Sulfate Dihydrate, CaS04 

. 2H20, also known as gypsum. 

Calorific value: The number of heat units liberated per unit of quantity of a fuel 
burned in a calorimeter under prescribed conditions. 

Calorimeter: Apparatus for determining the calorific value of a fuel. 

Capacity: The manufacturers stated output rate over a period of time for which the 
boiler is designed to operate. 

Capacity factor: The total output over a period of time divided by the product of 
the boiler capacity and the time period. 

Carbon (Element): The principal combustible constituent of most fuels. 

Carbonization: The process of converting coal to carbon by removing other 

ingredients. 

Carbon loss: The unreleased chemical energy due to incomplete oxidation of the 

carbon in the fuel. 

Carbon residue: The quantity of the carbonaceous material remaining after the 

volatile compounds are vaporized. 
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Carryover: The chemical solids and liquid entrained in the steam leaving the 
boiler. 

Chain grate stoker: A stoker that has a moving endless chain as a grate surface, 
onto which coal is fed directly from a hopper. 

Chimney: A brick, metal or concrete stack. 

Cinder: Particles of partially burned fuel from which volatile gases have been 
driven off, which are carried from the furnace by the products of combustion. 

Cinder-catcher: Apparatus for separating and collecting cinders from the products 
of combustion (see also Flyash Collector, Dust Collector, or Precipitator). 

Cinder-return: Apparatus for the return of collected cinders to the furnace, either 
directly or with the fuel. 

Clinker: A hard compact congealed mass of fuel matter fused in the furnace, 
usually slag. 

Clinkering: The formation of clinkers. 

Clinker grinder stoker: One in which the refuse is discharged into a pit 
containing at the bottom, one or more grinding rolls that are continuously or 
intermittently operated to produce a positive discharge of crushed refuse to the 
ash pit. 

Coal: Solid hydrocarbon resulting from the decomposition of vegetal material under 
the influence of time, temperature, pressure and micro-organisms. 

Coal-burner: A burner for use with pulverized coal. 

Collecting system: The grounded portion of the precipitator to which the charged 
dust particles are driven and to which they adhere. 
Collecting surfaces: The individual elements that make up the collecting 

system and that collectively provide the total area of the precipitator for 
the deposition of dust particles. 

Collecting surface rapper: A device for imparting vibration or shock to the 
collecting surface to dislodge the deposited particles or dust. 
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Collecting surface area: The total flat projected area of collecting surface 
exposed to the active electrostatic field (length x height x 2 x number of gas 

passages). 

Collection efficiency: The weight of dust collected per unit time divided by the 
weight of dust entering the precipitator during the same unit time expressed 

in percentage. 

Collection efficiency: The percentage of sulfur dioxide collected by an FGD 
system, calculated by dividing the weight of sulfur dioxide collected by the 
system by the weight of sulfur dioxide entering the system and multiplying by 
one hundred percent. Also extends to particulate collection. 

Combustible: The heat producing constituents of a fuel. 

Combustible in ash: Combustible matter in the solid ash resulting from the 

incomplete combustion of fuel. 

Combustible loss: The unreleased chemical energy due to incomplete oxidation 
of the combustible matter in the fuel. 

Combustion chamber: An enclosed space provided for the combustion of fuel. 

Commercial boiler: A boiler that produces steam or hot water primarily for 
heating in commercial applications with incidental use in process applications. 
Commercial boilers come in a wide range of types, sizes, capacities, pressures 
and temperatures. They may also be supplied for more than one application. 

Complete combustion: The complete oxidation of all the combustible constituents 

of a fuel. 

Convection: The transmission of heat by the circulation of a liquid or a gas such 

as air. Convection may be natural or forced. 

Convection heating surface: Heating surface over or through which hot combus- 
tion gases flow to transfer heat primarily by convection. (See Heating Surface, 

Section G.). 

Corrosion: The wasting away of metals due to chemical action in a boiler usually 
caused by the presence of H2, 02, C02, an acid or strong alkalies. 
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Cyclone: A stationary centrifugal type separator used to separate pulverized fuel 
from pulverizer air in storage system. 

Cyclone collector: A device that uses centrifugal force to pull large particles from 
polluted air. 

Cyclone furnace: Specialty furnace for high intensity heat release. So named 
because of its swirling gas and fuel flows. 

Damper: A device for introducing a variable resistance for regulating the 
volumetric flow of gas or air. 
(a) butterfly type: A single blade damper pivoted about its center. 
(b) curtain type:   A damper, composed of flexible material, moving in a 

vertical plane as it is rolled. 
(c) flap type: A damper consisting of one or more blades, each pivoted about 

one edge. 
(d) louvre type: A damper consisting of several blades, each pivoted about its 

center and linked together for simultaneous operation. 
(e) slide type: A damper consisting of a single blade that moves substantially 

normal to the flow. 

Damper loss: The reduction in the static pressure of a gas flowing across a 
damper. 

Damper control: See Bypass Temperature Control. 

Design load: The load for which a steam generating unit is designed, usually 
considered the maximum load to be carried. 

Design pressure: The pressure used in a design of a boiler for the purpose of 
determining the minimum permissible thickness or physical characteristics of 
the different parts of the boiler. 

Design steam temperature: The temperature of steam for which a boiler, super- 
heater or reheater is designed. 

De-slag: The removal of slag that has adhered to heat absorbing surfaces. 

Dew point: The temperature at which condensation starts. 
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Direct-fired boiler: Commonly used to denote a boiler and furnace fired by pul- 
verized coal directly from the pulverizing mills. 

Draft: The difference between atmospheric pressure and some lower pressure 
existing in the furnace or gas passages of steam generating unit. 

Draft loss: The drop in the static pressure of a gas between two points in a system, 
both of which are below atmospheric pressure, and caused by resistance to 

flow. 

Dry ash: Non-combustible matter in the solid state, usually in granular dust form. 

Dry, ash free basis (daf): The method of reporting fuel analysis with ash and 
moisture eliminated and remaining constituents recalculated to total 100 

percent. 

Dry bottom furnace: A pulverized-fuel furnace in which ash particles are 
deposited on the furnace bottom in a dry, non-adherent condition. 

Dry, fuel basis (d): The method of reporting fuel analysis with moisture 
eliminated and other constituents recalculated to total 100 percent. 

Dry, mineral-matter-free basis (dmmf): The method of reporting fuel analysis 
with moisture and ash, plus other mineral matter eliminated and remaining 
constituents recalculated to total 100 percent. 

Dry steam: Steam containing no moisture. Commercially dry steam containing 
not more than one half of one percent moisture. 

Dulong's formula: A formula for calculating the approximate heating value of 
solid fuels from the ultimate analysis. 

Dust collector: A device designed to remove flyash in dry form from flue gas (See 
also Cinder-Catcher and Flyash Collector.). 

Dust loading: The weight of solid particulate suspended in an air (gas) stream, 
usually expressed in terms of grains per cu ft, grams per m3 or lb/1000 lb of 

gas. 

Economizer: A heat recovery device designed to transfer heat from the products 
of combustion to boiler feedwater. 
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Efficiency: The ratio of output to the input. The efficiency of a steam generating 
unit is the ratio of the heat absorbed by water and steam to the heat in the fuel 
fired. 

Electrostatic precipitator (Esp): An air pollution control device that imparts an 
electrical charge to particles in a gas stream causing them to collect on an 
electrode. 

Entrainment: The conveying of particles of water or solids from the boiler water 
by the steam. 

Erosion: The wearing away of refractory or of metal parts by the action of slag, 
flyash or soot blower jet streams. 

Erosion: Wearing away due to mechanical action. 

Excess air: Air supplied for combustion in excess ofthat theoretically required for 
complete oxidation. 

Fabric filter: A cloth device that catches dust and particles from industrial or 
utility emissions. 

Fan: A machine consisting of a rotor and housing for moving air or gases at 
relatively low pressure differentials. 

Fineness: The percentage by weight of a standard sample of a pulverized material 
that passes through standard screen of specified mesh when subjected to a 
prescribed sampling and screening procedure (ASTM D 197). 

Fines: Commonly the percentage of coal that passes through a 1/4-in. screen. 

Fixed ash: The portion of the ash derived from the original vegetation including 
all intimately contained minerals. 

Fixed carbon: The carbonaceous residue less the ash remaining in the test 
container after the volatile matter has been driven off in making the proximate 
analysis of a solid fuel. 

Flue gas: The gaseous products of combustion in the flue to the stack. 
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Flue gas desulfurization (fgd): A method of controlling sulfur dioxide emissions 
by removing the sulfur compounds from the flue gas after combustion. 

Fluidized: The act of blowing air or gas through a bed of finely divided solid 
particles at such a velocity that the particles separate and behave much like 

a fluid. 

Fluidized bed: A process where a bed of granulated particles are maintained in a 
mobile suspension by an upward flow of air or gas. 

Fluidized bed boiler: A boiler using a fluidized bed combustion process. 

Fluidized bed combustion: A process where a fuel is burned in a bed of granu- 
lated particles that are maintained in a mobile suspension by the forward flow 

of air and combustion products. 

Flyash: Suspended ash particles carried in the flue gas. 

Flyash collector: A device designed to remove flyash in dry form from the flue gas. 
(See also Dust Collector or Cinder-Catcher.). 

Forced draft fan: A fan supplying air under pressure to the fuel burning equip- 

ment. 

Fouling: The accumulation of solid matter in gas passages or on heat absorbing 
surfaces that results in undesirable restrictions to the flow of gas or heat. The 
entrapment of incombustible ash particles in the solidified (condensed) mineral 

matter adhering to tube surfaces. 

Free ash: Ash that is not included in the fixed ash. 

Grindability: A characteristic of a coal relating to the ease of its pulverization. 
The grindability index of a standard selected coal was given the factor 100. 
Coals harder to grind have a lower index number. The index is a factor in 

pulverizer selection. 

Hardness: A measure of the amount of calcium or magnesium salts in a boiler 
water. Usually expressed as grains per gallon or ppm as CaC02. 

Heat exchanger: A vessel in which heat is transferred from one medium to 

another. 
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Hemispherical temperature: A fusion temperature at which a standard ash cone 
when heated in accordance with a prescribed procedure (ASTM-1857) has 
fused down to a hemispherical lump at which point the height is one-half the 
width of the base (H=1/2W). 

Higher heating value: The total heat obtained from the combustion of a specified 
amount of fuel that is at 60 °F when combustion starts, and the combustion 
products of which are cooled to 60 °F before the quantity of heat released is 
measured. 

Hopper: A charger or bin used for holding coal or refuse. 

Hopper capacity: The total volumetric capacity of hoppers measured from a plane 
10 in. below high voltage system to hopper outlet flange. 

Ignition arch: A refractory arch, or surface, located over a fuel bed to radiate heat 
and promote continued ignition. 

Ignition temperature: Lowest temperature of a fuel at which combustion becomes 
self-sustaining. 

Incomplete combustion: The partial oxidation of the combustible constituents of 
a fuel. 

Induced draft fan: A fan supplying air under pressure to the fuel burning 
equipment. 

Industrial boiler: A boiler that produces steam or hot water primarily for process 
applications for industrial use with incidental use for heating. Industrial 
boilers cover a wide range of sizes, capacities, pressures, and temperatures. 
They may also be supplied for more than one application (cogeneration, etc.). 

Lignite A: A coal of low ASTM ranking with calorific value limits on a moist, 
mineral-matter-free basis between 6,300 and 8,300 Btu/lb. 

Lignite B: A coal of lowest ASTM ranking with calorific value limits on a moist, 
mineral-matter-free basis less than 6,300 Btu/lb. 

Lime: Calcium oxide (CaO), a chemical used in some FGD systems that is mixed 
with water from calcium hydroxide (Ca(OH)2). 
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Limestone: Calcium carbonate (CaC03), a chemical used on some FGD systems. 

Liquid slag: Slag in a fluid state. 

Load: The actual instantaneous output rate of a boiler. 

Load factor: See Capacity Factor. 

Maximum continuous load: See Capacity. 

Maximum continuous rating: See Capacity. 

Mechanical draft: The negative pressure created by mechanical means. 

Mineral-matter-free basis (mmf): The method of reporting coal analysis whereby 
the ash plus other minerals that are in the original coal are eliminated and the 
other constituents recalculated to total 100 percent. 

Moisture: Water in the liquid or vapor phase. 

Moisture and ash-free basis: Method of reporting coal analysis: Dry, Ash Free 

Basis. 

NOx emissions: NO and N02 constituents in the boiler exiting flue gas. 

Opacity: The degree to which emissions reduce the transmission of light and ob- 
scure the view of an object in the background. Usually defined as a percentage 
between zero and 100 percent. At zero percent, light is completely unob- 
structed and at 100 percent, light is completely obstructed. (Opacity numbers 
with respect to boiler emissions are not intended to include the effect of 

condensing water vapor). 

Overfire air: Air admitted to the furnace above a matrix of burners for promoting 
staged combustion firing, thus reducing NOx formation. 

Overfire air fan: A fan used to provide air to a combustion chamber above the fuel 

bed. 

Particulate loading: See dust loading. 
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Particulates: Fine liquid or solid particles such as dust, smoke, mist, fumes, or 
smog, found in the air or emissions. 

Pneumatic conveying: The transportation of fuel through a conduit by air. 

Precipitator: A single precipitator is an arrangement of collecting surfaces and 
discharge electrodes contained within one independent housing. 

Precipitators: Air pollution control devices that collect particles from an emission 
source by mechanical or electrical means. 

Preheat air: Air introduced with the fuel at the burners. 

Primary air: Air introduced with the fuel at the burners. 

Pressure drop: The difference in pressure between two points in a system. 

Primary air fan: A fan to supply primary air for combustion of fuel. 

Products of combustion: The gases, vapors, and solids resulting from the com- 
bustion of fuel. 

Proximate analysis: See Analysis, Proximate. 

Pulverized fuel: Solid fuel reduced to a fine size, such as 70 percent through a 200 
mesh screen. 

Pulverized-fuel feeder: An apparatus for the controlled delivery of pulverized fuel 
from a storage bin. 

Pulverizer: A machine that reduces a solid fuel to a fineness suitable for burning 
in suspension. 
(1) High Speed (over 800 rpm) 

(a) impact pulverizer: A machine wherein the major portion of the 
reduction in particle size of the fuel to be pulverized is effected by 
fracture of larger sizes by sudden shock, impingement, or collision of 
the fuel with rotation members and casing. 

(b) attrition pulverizer: A machine wherein the major portion of the 
reduction on particle size is by abrasion, either by pulverizer parts on 
coal, or by coal on coal. 

(2) Medium Speed (between 70 and 300 rpm) 
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(a) roller pulverizer: A machine having grinding elements consisting of 
conical or cylindrical rolls and a bowl, bull-ring mating rings, or table, 
any of which may be the rotating member, the fuel to be pulverized 
being reduced in size by crushing or attrition between the rolls and the 

rings. 
(b) ball pulverizer: A machine in which the grinding elements consist of 

one or more circular rows of metal balls arranged in suitable raceways, 
wherein the fuel to be pulverized is reduced in size by crushing and 
attrition between the balls and raceways. 

(3) Low Speed (under 70 rpm) 
(a) ball or tube pulverizer: A machine having a rotating cylindrical or 

conical casing charged with metal ball or slugs and the fuel to be 
pulverized, reduction in particle size being effected by crushing and 
attrition due to continuous relative movement of the charge on rotation 

of the casing. 

Pulverizer air: Air passed through a pulverizer to dry and convey the pulverized 
fuel to the burners in direct-fired systems, or to cyclones in storage systems 
(Gas is sometimes used for the same purpose in storage systems). 

Pulverizer exhauster: A fan connection to the outlet of a pulverizer and used to 
draw pulverizer air through a pulverizer and in some cases to augment the 
pulverizer air by addition of primary air. 

Rated capacity: See Capacity. 

Refractory: A concrete like material having the ability to retain its physical shape 
when subjected to high temperatures. 

Refractory baffle: A baffle of refractory material. 

Refractory wall: A wall made of refractory material. 

Rice: Anthracite coal size: No. 2 (Rice): through 5/15-in., over 3/16-in. round mesh 

screen. 

Screw feed: A means of introducing fuel by rotation of a screw. 

Scrubber: An apparatus for the removal of solids and objectionable materials from 

gases. 
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Secondary air: Combustion air supplied to the furnace to supplement the primary 
air. 

Slag: Molten or fused solid matter. 

Slag blower: See Soot Blower. 

Slag viscosity: Flow characteristics of coal slags in the plastic region. 

Smoke: Small gas borne particles of carbon or soot, less than 1 micron (0.001 mm) 
in size, resulting from incomplete combustion of carbonaceous materials and 
sufficient in number to be observable. 

Smoke: Particles suspended in air after incomplete combustion of materials con- 
taining carbon. 

Softening temperature: The temperature at which a standard ash cone fuses 
down to a spherical mass in which the height is equal to the width of the base 
when heated in accordance with a prescribed procedure (ASTM D-1857). 

Soot: Unburned particles of carbon derived from hydrocarbons. 

Soot blower: A mechanical device for discharging steam, air or water to clean heat 
absorbing surfaces. May be either a fixed-position rotary unit, a retractable 
soot blower, or a wall blower. 

SOx: A notation meaning oxides of sulfur. 

Spalling: The breaking off of the surface refractory material as a result of internal 
stresses resulting from an excessive temperature gradient. 

Stack: A vertical conduit that discharges combustion products into the atmosphere. 
Also known as a chimney or smokestack. 

Sub-bituminous coal: An intermediate rank coal between lignite and bituminous 
with more carbon and less moisture than lignite: 
A. Btu 10,000 or more and less then 11,500 
B. Btu 9,500 or more and less than 10,500 
C. Btu 8,300 or more and less than 9,500. 
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Superheater: A group of tubes that absorb heat from the products of combustion 
to raise the temperature of the steam passing through the tubes above its 
saturation temperature. 
(a) convection superheater:   A superheater so arranged and located to 

absorb heat from the products of combustion mainly by convection. 
(b) radiant superheater: A superheater so arranged and located to absorb 

heat by radiation. 
(c) baretube superheater: A superheater in which all of the heating surface 

consists of the external surface of the tubes. 
(d) fin superheater:   A superheater made up of elements with extended 

surface. 
(e) girth superheater: A superheater of a horizontal return tubular boiler 

in which the superheater elements are wrapped partially around the shell. 
(f) interbank superheater: A superheater located in a space between the 

tube banks of a bent tube boiler. 
(g) interdeck superheater: A superheater located in a space between tube 

banks of a straight tube boiler. 
(h) intertube superheater: A superheater the elements of which are located 

between tubes of a boiler convection bank. 
(I) overdeck superheater: A superheater located above the tube bank of a 

straight tube boiler. 

Surface moisture: That portion of the moisture in the coal that comes from 
external sources as water seepage, rain, snow, condensation, etc. 

Tempering moisture: Water added to certain coals that, as received, have 
insufficient moisture content for proper combustion on stokers. 

Total moisture: The sum of inherent moisture and surface moisture in coal. 

Ultimate analysis: See Analysis, Ultimate. 

Underfire air: Combustion air delivered to a furnace through openings in furnace 
wall(s) located below main fuel/combustion air burner openings. Applied to 

influence thermal NOx development. 

Volatile matter: Those products given off by a material as gas or vapor, deter- 
mined by definite prescribed methods. 

Water cooled baffle: A baffle composed essentially of closely spaced boiler tubes. 
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Water cooled wall: A wall cooled by watertubes. 

Windbox: A chamber below the grate or surrounding a burner, through which air 
under pressure is supplied for combustion of the fuel. 

Windbox pressure: The static pressure in the windbox of a burner, firing system 
or stoker. 
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Abbreviations and Acronyms 

ABMA American Boiler Manufacturers Association 

AFBC Atmospheric Fluidized Bed Combustion 

ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers, Inc. 

ASTM American Society for Testing and Materials 

B&W Babcock and Wilcox 

DOD Department of Defense 

CE Combustion Engineering 

CERL Construction Engineering Research Laboratory 

EPRI Electric Power Research Institute 

FSI Free Swelling Index 

HGI Hardgrove Grindability Index 

PC Pulverized Coal 

TSG Troubleshooting Guide 

RFQ Relative Free Quartz 
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Appendix A: Overfeed Stoker-Fired Boiler 
System Descriptions and Troubleshooting 
Diagrams 

This TSG Appendix deals with identifying and solving potential coal quality related 
problems that can be encountered in overfeed stoker-fired boiler systems. A general 
description of this system is included, but is limited to describing the major compo- 
nents (coal hopper, coal regulating gate, coal-ash bed grates, damper controls) that 
make up a complete overfeed stoker-fired system. For those interested, more de- 
tailed descriptions are provided in references 6, 7, 8. 

This Appendix includes a generalized block flow diagram of a complete overfeed 
stoker-fired boiler system that: 

• identifies the specific components comprising the major subsystems of an 
overfeed stoker-fired boiler system 

• logically presents the flow of coal, flue gas, and ash through the system 
• helps determine the existence and location of subsystems and specific com- 

ponents comprising the system. 

Following the block flow diagram is a component/symptom table that serves to 
identify: 

• typical symptoms (problems) that may be encountered in the system 
• the various components shown in the block flow diagram affected by these 

symptoms 
• the logic diagram to determine whether the problem is due to operational 

procedures or to out-of-specification coal. 

The Troubleshooting Logic Diagrams for this Appendix are presented next. How- 
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand 
the structure of each Appendix and how to apply these logic diagrams to diagnosing 
coal quality-related problems. The Glossary, List of Abbreviations, and References 
preceding the Appendixes should resolve any questions that arise regarding 
terminology and laboratory procedures. 



A2 USACERL TR 97/14, Vol 2 

A1 System Description 

A mechanical stoker is equipped with a mechanically operated coal feeding 
mechanism to feed coal into the boiler while simultaneously distributing it over the 
grate, admitting air to the coal for combustion, and removing ash. A specific type 
of mechanical stoker—the overfeed stoker—is one in which coal is admitted above 

the point of air admission to the coal bed. 

There are three basic types of mechanical overfeed stokers: chain-grate stokers 
(Figure 1-1), traveling-grate stokers, and vibrating grate stokers (Figure 1-2). 
Fundamentally, chain- and traveling-grate stokers are similar except for grate 
construction. In the chain grate, the grate itself is a wide chain composed of links. 
In the traveling grate, the grate sections (bars or links) are attached to a separate 
chain. In either case the chain travels over two sprockets, one at the front and one 
at the rear of the furnace. These sprockets are equal in length to the width of the 
furnace. The front sprocket is connected to a variable-speed driving mechanism. 

Chain- and traveling-grate stokers operate similarly. Coal is gravity fed onto the 
grate from a coal hopper mounted on the front of the stoker. The depth of coal fed 
on the grate is regulated by raising and lowering a sliding coal gate at the hopper 
coal discharge (Figure 1-1). The coal burns as the grate travels from one end of the 
furnace to the other. The ash is continuously deposited off the rear of the grate into 

an ash pit. 

COAL HOPPER 
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DRIVE 
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AIR  COMPARTMENTS        DRAG   FRAME 

Figure 1-1. Chain grate stoker. 
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Figure 1-2. Vibrating grate stoker. 

Air for combustion enters through openings in the grate (undergrate air) and 
through overfire air jets. Undergrate air is manually controlled through individual 
air zones or compartments underneath the grate. Air from overfire air jets enters 
the furnace through the front arch—roofs over parts of the furnace used to direct the 
flame and to protect parts of the boiler from direct heat—or the front wall above the 
arch. Over-fire air and undergrate air that passes through the fuel bed, provide 
turbulence (mixing of combustible gases) for rapid combustion. Overfire air jets can 
also be located at the rear wall to provide a counterflow of gases in the furnace, 
promoting increased turbulence and further reducing smoke emissions. 

Vibrating grate stokers (Figure 1-2) operate similarly to chain- and traveling-grate 
stokers. However, the vibrating stoker uses vibration and gravity to move the coal- 
ash bed from coal feed to ash discharge. Coal that is gravity fed from a coal hopper 
onto the grate passes underneath a gate that controls the thickness of the coal bed 
on the grate. The grate is vibrated by a vibration generator that consists of two 
unbalanced weights rotating in opposite directions to impact the desired vibration 
to the grates. The vibration and inclination of the grate causes the coal bed to move 
through the furnace toward the ash pit. 

Flexible plates divide the space beneath the combustion grate into compartments. 
Individual supply ducts with dampers regulate air distributing through the coal-ash 
bed. Overfire air jets on the front wall promote mixing of volatile gases and air for 
more complete combustion. 
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A2 Block Flow Diagram 

The overfeed stoker-fired boiler system has been divided into 15 specific subsystems 
or components (the performance of which can be significantly impacted by coal 

quality), sequentially arranged to show: 

• coal flow through the coal handling equipment 
• flue gas flow through the boiler/components, flyash recycle and flue gas 

cleanup (FGC) subsystem, the induced draft fan and chimney/stack 

• ash discharge to the ash hopper/pit. 

These specific components are identified in Figure 1-3. The first six components 
have been grouped collectively under a category entitled coal-handling equipment. 
Coal-handling equipment includes all components that process the coal from its 
delivery on site to the coal regulating gate. It includes equipment that, depending 
on plant design, may include: 

• coal reclaim systems such as belt feeders, vibrating feeders, screw feeders and 

reciprocating feeders 
• coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors, 

redler conveyors, and chutes 
• components that store the coal such as bunkers and hoppers 
• coal feeders that transport coal to the stoker coal hopper 
• coal regulating gates that serve to control coal flow rate and coal bed depth on 

the grates. 

The next four components have been loosely grouped under the category entitled 
Boiler/components. Again, it includes equipment that, depending on plant design, 

may include: 

• forced draft fan 
• grates (specifically chain grates, traveling grates and vibrating grates) 

• refractory surfaces 
• heat transfer surfaces - boiler tubes, water walls and baffles. 

The next two blocks represent the flyash recycle and particulate removal subsys- 
tems. Three particulate removal options separately or in combination will be 
considered: cyclones, electrostatic precipitators, and baghouses. 
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The next subsystem identified in the block flow diagram is the fan subsystem. 
Overfeed stoker-fired boiler systems use a number of fans to move air and flue gas. 
The major fan types addressed in the Guide include: 

• forced draft (FD) fans, which supply undergrate air 
•       induced draft (ID) fans, which withdraw flue gas from the furnace and balance 

furnace pressure. 

All the fans can be impacted by changes in coal quality. The final subsystems 
addressed in the Guide include those components equipped to handle ash. Specific 

components include the chimney/stack and the ash hopper/pit. 

A3 Troubleshooting Logic 

The component/symptom Guide table (Figure 1-4) serves to identify: 

• Typical symptoms (problems) that may be encountered in underfeed stoker- 
fired boiler systems. These symptoms are arranged horizontally along the top 

of the table 
• The various components shown in the block flow diagram affected by these 

symptoms. These components are listed down the left hand side of the table 
in the same logical fashion as they are arranged in the block flow diagram 

• The logic diagrams. 

The remainder of this Appendix consists of 92 logic diagrams, arranged by com- 
ponent and by all the symptoms that can affect that component. 
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Figure 1-4. Overfeed stoker—component/symptom guide (part 1). 
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Figure 1-4. Overfeed stoker—component/symptom guide (part 2). 
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COMPONENT 
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Figure 1-4. Overfeed stoker—component/symptom guide (part 3). 
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FIGURE 1-5: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked the speed of the belt feeder? 
N 

Check speed of belt feeder and adjust to proper setting. 

Y 1 

Have you checked the alignment of all parts of 
the belt feeder set-up? 

N 
Check the alignment of all parts of the belt feeder set-up -- belts 
idlers, take-ups, belt conveyor drives. 

'Y 

Have you checked to see that each part of the belt 

feeder set-up is firmly set? 

N Check to see that each part of the belt feeder system is firmly 
set so that it will not rock or get out of alignment. 

1 
Y 

N 
Check and adjust the belt tension. 

' Y 

Do you properly and systematically lubricate the 
entire belt feeder system? 

N 
Lubricate as necessary the entire belt feeder system. 

1 Y 

Are all idlers, drive terminals, pulleys, and belt N   . Maintain all idlers, pulleys, drive terminals and belt surface 
for belt alignment and long life. surfaces maintained with a clean surface? 

Y 
Adjust idler spacing and belt tension. 

N 

upei cuiuiidi 

' Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 

2. Relative Free Quartz 

3. High Ash 

_ (See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt feeder. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz -- can rupture and wear away the belt surface. 

Fig 1-5n/1 
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FIGURE 1-6: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that large peices of coal, N Check for and remove any large pieces of coal, wood or other 
foreign objects that may have become lodged between the 
belt and discharge opening onto the belt. 

wood, or other foreign objects have not become 
lodged between the belt and the discharge 
opening onto the belt? 

<-Y 

Have you checked for fine damp coal that may N Check for fine damp coal that may have become packed 
between the belt and the discharge opening onto the belt. have become packed between the belt and the 

discharge opening onto the belt? 

Have you checked the speed of the belt? » Check and adjust the speed of the belt. 

Y 

Have you checked to see that the belt is in 
proper working condition? 

Check to see that the belt is in proper working condition. 

NOTE: See Operational Section of Figure 1-5. 

* If this problem reoccurs, it is 
most likely due to coal quality.. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 
Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles will not be able to pass through the 
discharge opening onto the belt feeder. They can become lodged between 
the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high ash and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the belt 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 1-7: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that coal is not spilling 

over the sides of the belt? 
Check to see that coal is not spilling over the sides of the belt. 

Have you checked to see that fine moist coal is not 
sticking to the belt? 

Check for fine moist coal sticking to the belt. 

Have you checked to see that the belt is in good 

condition? 

Check working condition of the belt. 
NOTE: See Operational Section of Figure 1-5. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fines 
3. High Ash 

4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feede 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the belt 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 1-8: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that fine damp coal is . N 

not sticking to the belt? 
onecK to see tnai line aamp tuai is nui suuuny iu me UGH. 

' Y 

Have you checked to see that coal is not spilling 
over the sides of the belt? 

N 
Check to see that coal is not spilling over the sides of the belt. 

Y 

Have you checked the condition of the belt and the 
conveyor belt system? 

N . Check the working condition of the belt. 
NOTE: See Operational Section of Figure 1-5. 

Y 

* If this problem reoc 
most likely due to c 

:curs, it is 
oal quality. Operational 

■ ■ 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fines 
3. High Ash 

4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feede 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the belt 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 1-9: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting. 

Have you checked for broken or worn out springs? 
Check the condition of the springs and replace any that are 
broken or worn out. 

Have you checked for fine damp coal packed in 
the feeder? 

Check to see that fine damp coal is not packed in the feeder. 

' If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 

2. Relative Free Quartz 

3. High Ash 

(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the vibrating feeder. A highly abrasive coal can therefore wear away the 
metal surfaces along the vibrating feeder discharge. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz - can wear away the metal surface along the vibrating 
feeder discharge. 
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FIGURE 1-10: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the proper|setting. 

I IN 
Have you checked for broken or worn out springs? 

Check the condition of the springs and replace any that are 
broken or worn out. 

fcHave you checked for fine damp coal packed in 
the feeder? 

Check for fine damp coal packed in the feeder. 

Have you checked for large rocks, wood or piecpsN m 

of coal lodged in the feeder? 

Check for and remove any large pieces of coal, wood, or 
foreign objects that have become lodged in the feeder. 

other 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveyoi 

between 

between 

and 
r. 
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FIGURE 1-11: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked for fine damp coal that has  ^ 
accumulated or become packed around the feeder 
discharge? 

Have you checked for wood, rocks, large coal 
particles or other foreign objects that may be 
obstructing coal flow from the discharge? 

Check for fine damp coal that has become packed or hag 
accumulated around the feeder discharge. ] 

Check for wood, rocks, large coal particles or other foreign 
objects that may be obstructing coal flow from the discharge, 

Have you checked the intensity of vibrations befrlc^, 
imparted by the feeder? 

Check and adjust the intensity of vibrations to the proper setting. 

Have you checked for worn or broken springs?- ,N Check for and replace any worn or missing springs. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening bind 
between the vibrating feeder discharge opening and the coal feed conveyer. 

between 

between 
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FIGURE 1-12: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations beiNg^ Check and adjust the feeder vibration intensity to the 

imparted by the feeder? p^ proper setting. .  

Y 

Have you checked for broken or worn out spimgS Check and replace any broken or worn out springs. 

I Have you checked for fine damp coal packec JnN^. 
the feeder? 

Check and remove any fine damp coal packed in the fee Jer. 

Have you checked for large rocks, wood or lajrgeJ ^ 

coal particles lodged in feeder?  

Check and remove any rocks,wood, large coal particles 
that may have become lodged in the feeder.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveycjr 

between 

between 

and 
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FIGURE 1-13: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Screw Feeder) 

Have you checked to see that fine damp coal isNo^ 
packed in between the screw and the casing'1 

Check to see that fine damp coal has not become packep 
in between the screw and the casing. 

Have you checked the speed at which the scievHs^ 
turning (rotating)? 

Check and adjust the speed at which the screw 
is turning (rotating). 

Do you routinely inspect and maintain the scrswN ^ 
auger to ensure its proper working condition'? 

Inspect screw conveyor routinely. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A highly abrasive coal can therefore tyear 
away the metal surfaces of the screw feeder. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw feeder. 
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FIGURE 1-14: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Screw Feeder) 

Is the auger turned on? Turn on the auger. 

Have you checked the speed of the screw? Check and adjust the speed of the screw. 

Have you checked for large rocks, wood, pie<:e*l 
of coal or other foreign objects preventing co^tftow 
onto the coal feed conveyor?      

Check for and remove any large rocks, wood, pieces of coal or 
or other foreign objects preventing coal flow onto the coal feed 
conveyor        _| 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

between the screw and the casing? 

Have you checked for fine damp coal packec    N m  Check for fine damp coal that may be packed between the 
screw and the casing. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

feeder. 
Excess Coarse - Coarse coal particles and other foreign objects can become 

lodged between the screw feeder and the casing surrounding the screw 1 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash ■ A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the < 
surrounding the screw feeder. 

s casing 
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FIGURE 1-15: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Screw Feeder) 

Is the screw auger turned on? 
N 

Turn the auger on. 

Y 1 

Have vou checked the speed at which the screwNs. Check and adjust the speed at which the screw is turning 
(rotating). turning (rotating)? 

Y 

Have you checked for large rocks, wood, piece 
coal or other foreign objects preventing coal f 
onto the coal feed conveyor? 

K Check for and remove any large rocks, wood, pieces of CDal or 
other foreign objects preventing coal flow onto the coal feed 
conveyor. 

Y 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Y 

Have you checked to see that fine damp coal Check to see that fine damp coal has not become packed in 
is not packed in between the screw and the casing1; between the screw and the casing. 

I        " 
Do you routinely inspect and maintain the scrpwN ^ 
feeder to ensure its proper working condition? 

Inspect the screw feeder and maintain it to ensure its 
proper working condition. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

' Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. 



A20 USACERL TR 97/14, Vol 2 

FIGURE 1-16: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feed From The Automatic Coal Reclaim 
(Screw Feeder) 

Have you checked the speed of the screw? 
Check to make sure the screw speed is properly set and 
remains constant. 

Have you checked to see that fine damp coal isN ^ 
not packed in between the screw and the casing? 

Have you checked for partial pluggage? 

A Y 

Have you checked for frozen coal? 

Check to see that the fine damp coal has not become packed in 
between the screw and the casing. 

Check for foreign objects that may be obstructing coal fldw 
from the screw. 

Check for and remove any frozen coal. 

Do you routinely inspect and maintain the sc: 
auger to ensure proper working condtions? 

e\*l 

Y 

Routinely inspect and maintain the screw auger to ensure 
proper working conditions. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. 
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FIGURE 1-17: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 
N _ 

sharf? 

Is the eccentric shaft operating at the proper 
speed? 

Y 

eccentrics? 

Check and adjust the stroke of the eccentric shaft. 

*■   Check and adjust the speed of the eccentric shaft. 

Do you routinely lubricate the bearings, rollers, ähhd^   Lubricate bearing, rollers, and eccentrics to minimize excess 
wear due to dust and fine material piling up on the parts. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A high abrasive coal can therefore wear äway 
the metal surfaces on the reciprocating feed plate and along the walls of the 
discharge opening onto the coal feed conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surfaces on the reciprocating plat^ and 
along the walls of the discharge opening onto the coal feed conveyor. 
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FIGURE 1-18: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric N, Check and adjust the stroke of the eccentric shaft. 
shaft? 

Y 
r 

Is the eccentric shaft operating at the proper 
speed? 

N 
Check and adjust the speed of the eccentric shaft. 

-Y 

Do you routinely lubricate the bearings, roller 5, N Lubricate bearings, rollers, and eccentrics. 
and eccentrics? 

■ Y 

Have vou checked for fine damp coal that N, Check for and remove any fine damp coal that has 
accumulated or become packed in the feeder. has become packed n the feeder? 

1 
Have you checked for rocks, wood, large coal N w 

particles or other foreign objects that have become 
lodged in the feeder? | 

Check for and remove any rocks, wood, large coal particlps 
that have accumulated or become packed in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
packed in the discharge opening onto the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening onto the 
coal feed conveyor. 
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FIGURE 1-19: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 
shaft? 

*■ Check and adjust the stroke of the eccentric shaft. 

IY 

N jls the eccentric shaft operating at the proper Check and adjust the speed of the eccentric shaft. 
|speed? 

become packed in the feeder? 
Have you checked for fine damp coal that has  N ^  Check for and remove any fine damp coal that has 

Y 

Have you checked for rocks, wood, large coall   ., 
particles or other foreign objects that may ha\e- 
become lodged in the feeder?  

accumulated or packed in the feeder. 

Check for and remove any rocks, wood, large coal particl 
that have accumulated or become packed in the feeder. 

| Do you routinely lubricate the bearings, rollers^J_J Lubricate bearings, rollers and eccentrics as needed. 
i and eccentrics? 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

' Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

'' 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

Hig 

cont 
i Moisture 

cont 

ent can become pa 
- A high moisture c 
ent can accumulate 

eked or accumulate in 
oal especially if it has 
; or pack in the discha 

the disc 
a high as 
rge oper 

harge opening, 
h fines 
ing. 
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FIGURE 1-20: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked for fine damp coal that hasN 
accumulated or become packed in the feeder? 

Have you checked for rocks, wood, large coal N 
particles or other foreign object that may be 
obstructing coal flow?  

Check for and loosen any fine damp coal that has 
accumulated or become packed in the feeder. 

Remove any foreign objects, rocks, wood, large coal particles 
that may be obstructing coal flow. 

Have you checked the stroke of the eccentricUhaf*? Check and adjust the stroke of the eccentric shaft 

Is the eccentric shaft operating at the proper speeeKj Check and adjust the speed of the eccentric shaft. 

Do you routinely lubricate the bearings, rollerb N 
and eccentrics? 

Routinely inspect and lubricate bearings, rollers, and eccentrics 
to minimize excess wear due to dust and fine coal piling 
upon the parts.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening. 
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FIGURE 1-21: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Feed Conveyor 

(Belt Conveyor) 
Have you checked the alignment of all parts of N 
the conveyor setup? 

Check the alignment of all parts of the conveyor set-up • 
conveyor belt, idlers, take ups, belt conveyor drives. 

Have you checked to see that each part of the N ^ 
conveyor set-up is firmly set? 

Check to see that each part of the conveyor system is firmly 
set so that it will not rock or get out of alignment. 

' Y 

N, Have you checked the belt tension? Check and adjust the belt tension. 

Y 

Do you properly and systematically lubricate N 
Lubricate as necessary the entire conveyor belt system. the entire conveyor belt system? 

N 
Y 

Check for frozen belt idlers. 

Are all idlers, drive terminals and pulleys, anq belt» 
surface maintained with a clean surface?      | 

Maintain all idlers, pulleys, drive terminals, and the belt sjjrface 
with a clean surface for belt alignment and long life. 

JY 

Does the conveyor belt sag between carryinc 
idlers? 

Y, Adjust idler spacing and belt tension. 

_|N_ 

Have you checked the belt speed? Check belt speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt conveyor. A highly abrasive coal can therefore wear away the 
belt surface. i 

i 
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 

quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, i 
sand, quartz - can rupture and wear away the belt surface. 

FIG1-21n/1 
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FIGURE 1-22: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked for large coal particles that 
become lodged between idlers and the belt? 

J-faVe Check for large coal particles, rocks, wood, other foreign 
that have become lodged between idlers and belt 

objects 

Have you checked to see that the belt is in 
proper working condition?  

Check to see that belt is in proper working condition 
NOTE: See Operational Section of Figure 1-21. 

Y 

Have you checked the automatic coal recaim 
pluggage?   

foN 
Check your automatic coal reclaim for pluggage. 
NOTE: See figure 1-4 to identify the type of automatic coal 
reclaim system you have and follow the operational section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can become 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centei.        F|Q 
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FIGURE 1-23: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 

(Belt Conveyor) 

Have you checked to see that coal is not spillindN „ 
over the sides of the belt? Check for coal spilling over the sides of the belt. 

Y 

Have you checked to see that fine moist coal 
not sticking to the belt? 

Check for moist fine coal sticking to the belt. 

Y 

Have you checked to see that the belt is in göodN m 

working condition? 
Checking the working condition of the belt. 
NOTE: See Operational Section Of Figure 1-21. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality      j 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becorpe 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can haye 
a high clay and high moisture content can accumulate on the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centeii. 

High Ash - A high ash coal because it can have a high clay and high moisture j 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off center. 
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FIGURE 1-24: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked to see that fine damp coal 
sticking to the belt?   

is Not Check to see that fine damp coal is not sticking to the belt 

Y 

Have you checked to see that coal is not spilli 
over the sides of the belt? 

ncN „| Check to see that coal is not spilling over the sides 
of the belt. 

Have you checked to see that the belt is in prppbl-1 

working condition?   
Check the working condition of the belt. 
NOTE: See Operational Section of Figure 1-21. 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
) coal quality. 

Operational 

' 

Coal Quality 

Compare Each of the Following Coal Quality 
Characteristics with Contract Specifications. 

r 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becor 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can ha\ 
a high clay and high moisture content can accumulate on the various parts 
belt possibly damaging the belt surface or causing the belt to run off centei 

ne 
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FIGURE 1-25: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

for Excess Wear In The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked to see that fine damp coal has 
not become packed in between the screw and 
the casing? 

Check to see that fine damp coal has not become packen in 
between the screw and the casing. 

Have you checked the screw speed? Check and adjust the speed at which the screw is turning 

Do you routinely inspect and maintain the scrswNo^ 
keep it in proper working condition? 

Perform routine inspections and maintenance to ensure tjhat 
the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact witi 
the screw conveyor. A highly abrasive coal can therefore wear away the 
metal surfaces of the screw conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate,       j 
sand, quartz -- can wear away the metal surface of the screw convejyor. 
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FIGURE 1-26: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked for large rocks, wood, piedespf 
coal or other foreign objects that may be prevprong 
flow of coal?   

Check for and remove any large rocks, wood, pieces of cjoal 
or other foreign objects preventing coal flow. 

Have you checked the speed of the screw? 
N J 1 

€jheck and adjust speed of the screw. 

Y 

* Hbve you checked for frozen coal? *   Check and dislodge any frozen coal. 

Hai/e you checked for pluggage in your automati 
Doal reclaim? 

Y 

Inspect your automatic coal reclaim system for pluggage. 
NOTE: See Figure 1-4 to identify the type of automatic 
coal reclaim system you have and follow the operational 
section of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. | 
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FIGURE 1-27: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked to see that fine damp coal isN 
not packed in between the screw and the casing? 

Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked the speed at which the scijewNs^ 

operating? 

Y 

Have you checked for frozen coal? 

Have you checked the coal feed rate to the screw K 

conveyor? 

Check the speed at which the screw is operating and adjpst to 
the proper setting. 

Check for and dislodge frozen coal. 

Check and adjust coal feed rate from you automatic coal reclaim. 

Do you routinely inspect and maintain the scrkwN Perform routine inspections and maintenance to ensure 
that the screw conveyor operators properly. feeder to ensure its proper working condition! 

Y 

* If this problem re 
most likely due t< 

^occurs, it is 
3 coal quality. Operational 

■ 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casinij 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 1-28: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked the speed of the screw? Check and adjust the speed of screw to the proper setting. 

Y 

isN 

ina? 
Have you checked to see that fine damp coal 
not packed in between the screw and the casjing 

Keep fine damp coal from packing between the screw and 
the casing. 

Have you checked for partial pluggage? 
N Check for foreign objects that may be affecting coal flow |rom 

the screw. 

Y 

Have you checked for frozen coal? Check for and remove frozen coal. 

conveyor to ensure proper working condition' 
Do you routinely inspect and maintain the scrpwN w Perform routine inspections and maintenance to ensure that 

the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casir 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casir 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 

sing 

sing 
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FIGURE 1-29: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 

(Bucket Conveyor) 

Do you start the elevator with buckets empty?      * 
N 

Do you stop the elevator after the buckets ar^  N ^ 
free of material? 

Are you feeding coal to the elevator at a uniforn^ 
rate within rated capacity? 

Do you inspect chains regularly? 

Do you operate conveyor during prolonged 
shutdowns? 

Have you checked the belt for proper alignm 
N 

Elevators should be started with buckets empty. 

Stop elevators only after the buckets are empty of coal. 

Coal should be fed to elevator at a uniform rate within rat|ed 
capacity. 

Inspect chains regularly for wear on the side bar inner fa|:es, -■ 
wear indicates spracket misalignment - loose pins, missjng 
cotters and roller wear. Such conditions should be corrected 
immediately.  

Elevators should be operated frequently to avoid freezing and 
take-ups should be loosened to subsequently avoid undue 
tension on chains. 

Check the belt for proper alignment. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 

2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit"1 

the bucket conveyor. A highly abrasive coal can therefore wear away chain 
joints and bucket linings. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasivenes^. 

High Ash -A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain joints and bucket linings. 
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FIGURE 1-30: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal accumulating 
or packing between the buckets and the belt'' 

Y 

Check to see that fine damp coal is not accumulating or 
packing between the buckets and the belt. Adjust bucke 
so as to provide spacing between bucket and belt. 

Have you checked for fine coal or coarse 
coal packing in buckets? 

Check for and remove any coal - coarse or fine - that hav^ 
become packed or lodged in the bucket. 

Y 

Are you feeding coal to the bucket at a uniforpiN ^ 
rate within rated capacity?     

Coal should be fed to bucket at a uniform rate within rated 
capacity. 

Y 

Have you checked to see that the buckets ar^Nl Chec|<     s@e {hat buckets are secure|y fastened to chain 
securely fastened to belt or chain? 

or belt. 

Have you checked your automatic coal reclaijirfar^ 
I pluggage?   

Y 

Check your automatic coal reclaim for pluggage 
NOTE: See figure 1-4 to identify the type of automatic coal 
reclaim system you have and follow the Operational Sectiorp 
of the corresponding logic diagram for pluggage.     

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 1-31: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal accumulating 
or packing between the buckets and belt and 
buckets? 

in Hi» 
Check to see that fine damp coal is not accumulated or packing 
between the buckets and the belt and in buckets. 
Adjust bucket so as to provide spacing between bucket end belt. 

Are you feeding coal to the buckets at a uniformN 

rate within rated capacity? 

Have you checked to see that the buckets are|   N 
securely fastened to chain or belt? 

Coal should be fed to buckets at a uniform rate within rated 
capacity. 

Check to see that buckets are securely fastened to chain or belt. 

Have you checked the belt for proper alignment?-*" Check to see that the belt is in alignment with the idlers. 

Are you missing any buckets? 
N 

*- Inspect conveyor and replace any worn or missing brackets 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture • A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 1-32: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

Erratic Feeding From The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal 
accumulating or packing between the bucket 
and the belt? 

Y 

Have you checked for fine or coarse coal par.: 
in the buckets?   

k#J 

Check to see that fine damp coal is not accumulating or [jacking 
between the belt and the buckets. Adjust buckets to proyide 
spacing between the bucket and the belt.  

Check for fine or coarse material that may be packed in 
the buckets. 

Are you feeding coal to the buckets at a uniforrrN w 

rate within rated capacity?        

Coal should be fed to the buckets at a uniform rate withi 
rated capacity. 

Y 

Have you checked to see that the buckets arfe  N w 

securely fastened? 
Check to see that all buckets are secure. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,   j 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,   j 
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FIGURE 1-33: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of Coal Feed Conveyors 
(Redler Conveyors) 

Do you start the conveyor when it is empty? Conveyor should be empty when started. 

Do you stop the conveyor when it is empty? Conveyor should be stopped only when empty. 

Y 

Do you operate the conveyor during prolonged N 
shutdown? 

Where operation is seasonal or long shutdown periods of cur 
empty equipment should be operated a while at regular 
intervals to keep all working parts turning freely. 

Y 

Have you checked the speed of the redler? Check the speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the redler conveyor. A highly abrasive material can wear away chain, 
skeleton flights and links. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregate 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain, skeleton flight and links. 
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FIGURE 1-34: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked to see that fine damp coal 
has not become packed between the skeletop. 
flights? 

Y 

Have you checked to see that coal is being fed at a 

uniform rate within rated capacity? 

Y 

Have you checked to see that coarse material ~N ^ 
rocks, wood, -- have not become lodged between" 
the duct and the skeleton flight chain? 

Have you checked your automatic coal reclaim Wrt 

pluggage? 

Check to see that fine damp coal has not become packed 
between the skeleton flights. 

Check to see that coal is being fed at a uniform rate within 
rated capacity. 

Check to see that coarse material -- rocks, wood, etc.- have 
not become lodged between the duct or tube and the skeleton 
flight chain. 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 1-4 to identify the type of automatic coal 
reclaim system you have and follow the Operational Sectiorp of 
the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 1-35: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 

(Redler Conveyor) 

Have you checked for fine damp coal that ha;» N 
become packed in between the skeleton flights? 

Have you checked to see that coarse material -M 
rocks, wood, frozen coal - has not become lo dge^ 
between the duct and the skeleton flight? 

,Y 

Check to see that fine damp coal has not become packed 
between skeleton flights. 

Check to see that coarse material - rocks, wood, frozen qoal -- 
has not become lodged between the duct and the skeleton flights. 

Have you checked to see that coal is being fed at a 
uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate withirj rated 
capacity. 

Have you checked the speed of the redler? Check the speed and adjust to the proper setting. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 1-36: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Redler Conveyor) 

n<!t Have you checked that fine damp coal has 
become packed between the skeleton flights? 

Check to see that fine damp coal has not become packdd 
between skeleton flights. 

Y 

Have you checked to see that rocks, wood, Is rgs 
coal particles have not become lodged betwserr 
the duct and the skeleton flights? 

Check to see that rocks, wood, large coal particles 
have not become lodged between duct and skeleton flights. 

Have you checked to see that the coal is beir 
fed at a uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate 
within rated capacity. 

* if this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton fliglt chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 1-37: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Chutes) 

Have you checked for large rocks, wood, pieces of 
coal, frozen coal or other foreign objects prevent*^ 
coal flow out of the chute? 

Remove any large rocks, wood, pieces of coal, frozen coal 
other foreign objects that may be preventing coal flow out 
chute. 1 

or any 
of the 

Y 

Have you checked for fine damp coal that ma^ H&ve 
accumulated or become packed in the chute' 

Remove any fine damp coal that may have accumulated 
become packed in the chute. 

Have you checked your automatic coal reclai(n flidr. 
pluggage? 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 1-4 to identify the type of automatic co^l 
reclaim system you have and follow the Operational Section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 

H 

H 

conieni can ciog ine c 

gh Ash - A high ash coal beca 
content can clog the c 

gh Moisture - A high moisture 
content can clog the c 

nuie aiscnarge opening. 

use it can have a high clay anc 
hute discharge opening. 

coal especially if it has a high i 
hute discharge opening. 

i high moisture 

ish fines 
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FIGURE 1-38: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Chutes) 

Have you checked for ratholing? Check for moist fine coal packed against the walls of the chute. 

Have you checked for partial pluggage? 

Have you checked for frozen coal? 

* If this problem reoccurs, it is 
most likely is due to coal quality. 

Check to see that foreign objects are not slowing the flovy of 
coal out of the chute. 

DW< 

Check for frozen coal that may be slowing the flow of coal 
out of the chute. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut6 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 1-39: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 

(Chute) 

Have you checked for damp fine coal that ha|s 
become packed along chute walls or at the 
discharge end? 

Have you checked for rocks, wood, large coe.l 
particles or other foreign objects that may be 
obstructing coal flow from the chute? 

Check for fine damp coal that has accumulated along chi|jte 
walls or at the discharge end. 

Check for wood, rocks, large coal particles or other foreign 
objects that may be obstructing coal flow from the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut£ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chu^e 
discharge opening. 



A44 USACERLTR97/14,Vol2 

FIGURE 1-40: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feeders 

(Chute) 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects preventing 
coal flow out of chute? 

N     Remove frozen coal or any foreign objects so coal flows 
| freely from chute. 

Have you checked for pluggage in the coal 
bunker? 

Check for pluggage in the bunker. 
NOTE: See Operational Section of Figure 1-43. 

Have you checked for pluggage in you coal f ieH 
conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 1-4 to identify the type of coal feed 
conveyor you have and follow the Operational Section of'the 
corresponding logic diagram for pluggage. 

Have you checked your automatic coal reclaim Däru 

pluggage? 

Check for pluggage in the automatic coal reclaim. 
NOTE: See figure 1 -4 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

k If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 
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FIGURE 1-41: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In the Coal Feeder 
(Chutes) 

*     Have you checked for fine damp coal that has  N 

i become packed along the walls in the chute? 

Y 

Check for fine damp coal that has become packed along 
walls of the chute. 

the 

Have you checked for coarse material -- rocks, N 
wood, frozen coal, -- that is obstructing flow frjom 
the chute? 

Check for coarse material -- rocks, wood, frozen coal - and 
other foreign objects that are obstructing flow from the ch utes. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut« 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 1-42: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feeder 

(Chutes) 

Have you checked for wood, large rocks, pieced 
of coal, or foreign objects preventing coal flow 
out of the chute? | 

Check for and remove any large rocks, wood, pieces of cpal or 
any other foreign objects preventing coal flow out of the (jhutes. 

Have you checked for fine damp coal that ma^iyej Check for and remove fine damp coal that may have packed 
packed or accumulated in the chute? or accumulated in the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut« 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut£ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 1-43: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Bunker 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects preventing 
coal flow from the bunker? 

Ji* 
Remove frozen coal or any foreign objects preventing 
flow from the coal bunker. 

coal 

Have you checked for pluggage in your coal ieM 

conveyor? 

Check your feed conveyor for pluggage. 
NOTE: See figure 1-4 to identify the type of automatic coal 
reclaim you have and follow the Operational Section of th e 
corresponding logic diagram for pluggage. 

Have you checked your automatic coal reclaijn for 
pluggage? 

Y 

Check you automatic coal reclaim for pluggage. 
NOTE: See figure 1-4 to identify the type of automatic coil 
reclaim you have and follow the Operational Section of th e 
corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the bunker discharge opening. 
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FIGURE 1-44: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Bunker 

Have you checked for fine damp coal that ha» N 
become packed along the bunker walls? 

Remove fine damp material that has become packed along the 
walls of the bunker. 

Have you checked for coarse material -- rocks, N 
wood, etc, -- or foreign objects that are obstructing 
flow from the bunker? 

Remove any coarse material that may be obstructing flow from 
bunker. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the burner 

discharge opening. 
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FIGURE 1-45: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Bunker 

Have you checked for damp fine coal that 
become packed along the bunker walls? 

has Check for fine coal that has accumulated or become packed 
along the bunker walls. 

Have you checked for rocks, wood, or large coaSI „ Check for rocks, wood, large coal particles or other foreign 
particles that may be obstructing coal flow? objects that may be obstructing coal flow from the bunkef, 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the bur)ker 
discharge opening. 
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FIGURE 1-46: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Hopper 

Does the hopper have a cut-off gate? Check to see that the gate is completely opened and secured. 

Have you checked for large rocks, wood, piecejjof 
^rt-al  that ara r*ro\/nntinn nna! flow nntn the n "ate? coal, that are preventing coal flow onto the gi 

Check for and remove large rocks, wood, pieces of coal that 
are preventing coal flow onto the grate. 

Have you checked for pluggage in the coal 
feeder? 

LY 
Have you checked for pluggage in the coal 
bunker? 

N    I Check for pluggage in the coal feeder. 
| NOTE: See Operational Section of Figure 1 -40. 

N J Check for pluggage in the coal bunker. 
"*" NOTE: See Operational Section of Figure 1 -43. 

Have you checked for pluggage in you coal ieM | 

conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 1-4 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Have you checked your automatic coal reclaim frbr^ 
pluggage?  

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 1 -4 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the hopper discharge opening. 
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FIGURE 1-47: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

Insufficient Capacity In The Coal Hopper 
Have you checked the level of coal in the hoppe^ Check the level and fill the hopper with coal. 

Does the hopper have a cut-off gate? Check to see that the cut-off gate has been opened completely 
and is in a secure position. 

t 
Have you checked for damp fine coal sticking tdN | 

the hopper walls obstructing coal flow? 
Check for fine damp coal sticking to the hopper walls 
obstructing coal flow. 

*     Have you checked for rocks, wood, or large codtl 
particles or foreign objects preventing coal flcjiw? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be preventing coal flow? 

Y 

Have you checked the coal regulating gate? N Check and adjust the position of the coal regulating gate. 

Y 

Do vou have a chain and travelina arate? Y Check and adjust the grate speed to the proper setting. * 
IN 

Do you have a vibrating grate? Check and adjust the interval and duration of vibrations. 

N 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 
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FIGURE 1-48: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Hopper 

Have you checked for damp fine coal sticking t<^ 
the hopper walls? 

Check for fine damp coal sticking to the hopper walls. 

particles or foreign objects? 
Have you checked for rocks, wood, or large coäSI r Check for rocks, wood, large coal particles or other foreign 

objects that may be obstructing coal flow. 

Is the hopper cut-off gate securely open? 
Check to see that the hopper cut-off gate has been securjely 
opened. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopin 

discharge opening. 

er 
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FIGURE 1-49: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Regulating Gate 

Have you checked to see that fine damp coal 
packed in between the grate and the gate? 

is Not 

Y 

Have you checked to see that the gate is at 
the proper setting? 

Check to see that fine damp coal is not packed in between the 
grate and the gate. 

Check and adjust if necessary the gate to the proper distance 
above the grate. 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Y K Check and adjust grate speed so coal flows freely underneath 
gate. 

Y     Check and adjust the interval and duration of the vibration until 
| coal is evenly distributed onto grate. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 

2. Relative Free Quartz 

3. High Ash 

(See Appendix A 
For Test Methods) 

Abrasion- Abrasion is the sandpaper effect of solid particles moving parallel to 
and in contact with the coal regulating gate. A highly abrasive coal can 
therefore wear away the gate surface. 

Relative Free Quartz (RFQ)- The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash- A high ash coal having a high impurities content -- clay, slate, sand, 
quartz -- can also wear away metal surfaces as it comes in contact 
with the gate. 
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FIGURE 1-50: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Regulating Gate 

Have you checked for rocks, wood, large coel   ^ 
particles or other foreign objects preventing coal—«- 
flow underneath the gate?         

Check for rocks, wood, large coal particles that may be 
keeping coal from flowing freely underneath the grate. 

Y 

Have you checked the position of the coal 
regulating gate?   

Check and adjust the position of the coal regulating gate 
proper coal bed thickness is distributing onto the grate. 

until the 

Y 

Do you have a chain and traveling grate? 
Check and adjust grate speed until coal is evenly distributing 
onto the grate. 

Do you have a vibrating grate? 
Check and adjust the interval and duration of the vibrations until 

coal is evenly distributing onto grate. 

N.    Check the coal hopper for pluggage. 
Have you checked the coal hopper for pluggäge? ■>' N0TE. See operational Section of Figure 1-46. 

Have you checked the coal feeder for plugga 
Check the coal feeder for pluggage. 
NOTE: See figure 1 -4 to identify the type of coal feeder 
you have ana follow the operational section of the corresponding 
logic diagram for pluggage.  

J_ 
Have you checked the raw coal bunker for 
pluggage? 

Check the raw coal bunker for pluggage. 
NOTE: See Operational Section of Figure 1-43. 

Have you checked the coal feed conveyor 
for pluggage? 

N     Check the coal feed conveyor for pluggage. 
NOTE: See figure 1 -4 to identify the type of coal feed 
conveyor you have and follow the operational section of the 
corresponding logic diagram for pluggage. 

Have you checked your automatic coal reclaim ftelr^ 
pluggage? 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 1-4 to identify the type of automatic 
coal reclaim you have and follow the operational section of 
corresponding logic diagram for pluggage. 

:the 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 1-50 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Regulating Gate 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

 ^. 

Excess Coarse- Coarse coal particles not able to pass underneath a 
properly adjusted gate can become lodged between the gate and the 
grate preventing coal flow. 

Excess Fines- Fine coal because it can have a high clay and high moisture 
content can become packed around the gate or between the gate and th 
grate preventing coal flow. 

High Ash- A high ash coal because it can have a high clay and a high moisture 
content can become packed around the gate and between the gate and 
preventing coal flow. 

High Moisture- A high moisture coal especially if it has a high ash fines 
content can accumulate or pack around the gate and between the gate 
and the grate preventing coal flow. 

he grate 
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FIGURE 1-51: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Insufficient Capacity Of The Coal Regulating Gate 

Have you checked for rocks, wood, large coil 
particles, or other foreign objects preventing MS 
flow underneath the coal regulating gate? 

I 
Check for rocks, wood, large coal particles, or other fore 
objects preventing coal flow underneath the coal regulat ng gate. 

Y 

Have you checked the gate netting? 
N 

Y r 

Do you have a chain and traveling grate? Y, Check and adjust the grate speed until coal is evenly 
distributing onto the grate. 

N 

Do you have a vibrating grate? 
Y, Check and adjust the interval and duration of the vibratic 

until coal is evenly distributing onto the grate. 
ns 

N 

* If this problem re 
most likely due to < 

soccurs, it is 
;oal quality. Operational 

' F Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fine 

3. High Ash 

4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse- Coarse coal particles not able to pass underneath a 
properly adjusted gate can become lodged between the gate and the 
grate preventing coal flow. 

Excess Fines- Fine coal because it can have a high clay and high moisture 
content can become packed around the gate or between the gate and the 
grate preventing coal flow. 

High Ash- A high ash coal because it can have a high clay and a high moisture 
content can become packed around the gate and between the gate anc 
the grate slowing coal flow. 

High Moisture- A high moisture coal especially if it has a high ash fines 
content can accumulate or pack around the gate and between the gate 
and the grate preventing coal flow. 
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FIGURE 1-52: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Regulating Gate 

Have you checked for rocks, wood, large coa I M 
particles, or other foreign objects that may baL N 

obstructing coal flow underneath the gate? 

Check for and remove rocks, wood, large coal particles, Dr 
other foreign objects that may be obstructing coal flow ' 
underneath the gate. 

become packed between the gate and the giate? 
Have you checked to see if fine damp coal his_N_»   Check to see that fine damp coal has not become packed or 

accumulated between the gate and the grate. 

Y 

Have you checked that the gate has been prop&lyl Check t0 see that the gate has been properly adjusted ahd i 
adjusted and is in a secure position? in a secure position. 

Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly 
distributing onto the grate. 

Do you have a vibrating grate? Y  » Check and adjust the interval and duration of the vibrations 
until coal is evenly distributing onto the grate. 

N 

* If this problem r« 
most likely due tc 

joccurs, it is 
) coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles not able to pass underneath a properly 
adjusted gate can become lodged between the gate and the grate preventing 
coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed around the gate or between the gate and the grate 
preventing coal flow. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed around the gate or between the gate and the grate 
preventing coal flow. | 

High Moisture - A high moisture coal especially if it has a high ash fines j 
content can accumulate or pack around the gate or between the gate arjd the grate 
preventing coal flow. 
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FIGURE 1-53: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Boiler) 

Have you checked to see that the boiler is 
operating at the excess air level recommended!^ 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers?   

Y 

Have you checked the overfire air jets? 

nlsH Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed for balanced airflow through the grates. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame front off the boiler wal 

Have you checked the position of the coal 
regulating gate? 

Check and adjust position of coal regulating gate until proper coal 
bed thickness is distributing over grate. 

Y 

Do you have a chain and traveling grate? 
Check and adjust grate speed until coal is evenly distributing 

on the grate.   

Do you have a vibrating grate? 
Check and adjust the interval and duration of the vibratiotps 
until coal is evenly distributing onto the grate. 

," 
Have you checked the ID fan inlet vanes, ID fc 
dampers, and ID fan speed? 

JiN, Check and adjust ID fan inlet vanes, ID fan dampers and 
ID fan speed to balance gas flow through chimney. 

Y 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 1-53 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Heating Value 
2. Low Volatile Matter 
3. High Fixed Carbon 
4. High ASH 
5. Excess Coarse 
6. Excess Fine 
7. Low Moisture 

_(See Appendix A 
For Test Methods) 

Low Heating Value - If the coal is lower in heating value more will need to be 
burned to meet demand which can lead to increase operation and maintenance of 
storage and handling equipment. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

High Ash - If excessive ash particles can become sufficiently thick on the grate 
to seriously restrict air flow through the grate and fuel bed making it 
difficult to complete combustion. 

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and 
hoppers causing uneven burning, an uneven ash and coal bed on the gratJe 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 1-54: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

Have you checked to see that the boiler is K, 
operating at the excess air level recommend^d-oy-». 
the manufacturers? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan irletN „ 
vanes and FD fan speed? 

I* 
Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 

~1 
Check and adjust overfire air jets to improve mixing combustible 
gases and keep flame front off of boiler walls. 

Y 

Have you checked the position of the coal 
regulating gate? 

N_^ Check and adjust the coal regulating gate so as to produce a 
uniform distribution of coal on the grate. 

Do you have a chain and traveling grate? 

IK 

Check and adjust the grate speed until the coal is evenly 

distributed onto grate.  

Do you have a vibrating grate? 

IK 

Check and adjust the duration and interval of vibrations until coal 
is evenly distributing onto grate.  

Have you checked the velocity of the gas flow    N ^ 
through the cyclone? 

Check and adjust the velocity of gas flow through the cycilone. 

Have you checked to see that fly ash reinjecticMU check and unplug any reinjection lines, 
lines are not plugged? 

Have you checked ID fan dampers, ID fan inleL_N_ 
vanes and ID fan speed? 

Inspect and adjust ID fan dampers, ID fan inlet vanes, ID 
speed to balance gas flow through chimney. 

an 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. Low Volatile Matter 
2. High Fixed Carbon 
3. Excess Fine 
4. Low Moisture 

_(See Appendix A 
For Test Methods) 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel becjl 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 1-55: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Boiler Components 

(Chain and Traveling Grate, and Vibrating Grate) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeiiäjL, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Have you checked the overfire air jets? 

nlM Check and adjust to FD fan dampers, FD fan inlet vanes ^nd 
and FD fan speed to balance air flow through the grates. 

Check and adjust the overfire air jets so as to improve mbing 
combustible gases and keep flame front off of boiler wails. 

Have you checked the position of the coal 
regulating gate? 

Check and adjust the position of the coal regulating gate 
proper coal bed thickness is distributing over the grate. 

until 

Do you have a traveling and chain grate? 
Y   I Check and adjust the grate speed until coal is evenly distributing 

on the grate. 

Do you have a vibrating grate? 
Y J Check and adjust the interval and duration of the vibrations 

until coal is evenly distributed on the grate. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the grate. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the grate. 

High 

Exce 

Ash - Ash high in clays and shale 
to form a corrosive deposit or 

ss Fines - Fines high in ash -- clai 
combustion process to form E 

3 can react during the comb 
i the grate. 
{ and shale - can react dur 
> corrosive deposit on the g 

ustion process 

ngthe 
ate. 
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FIGURE 1-56: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Segregation On The Grate 

Have you checked the position of the coal 
regulating gate? 

Check and adjust the position of the coal regulating gate 
the proper coal bed depth is distributing over the grate. 

until 

Do you have a chain and traveling grate? 
Check and adjust the gate speed until coal is evenly 
distributing on the gate. 

Do you have a vibrating grate? 
Y fc   Check and adjust the interval and duration of the vibrations 

until coal is evenly distributing on the grate. 

Have you checked the hopper for erratic feeding- &~ Check the hopper for erratic feeding. 
NOTE: See Operational Section of Figure 1-48. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal-conveying equipment, 
hoppers, and in one area of the grate causing uneven feeding and uneven bjjrning 
respectively. 

Excess Fines - A high fines coal segregated in one area on the grate can lead to 
high particulate loading, high combustible heat losses and severe clinkering 
problems. 
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FIGURE 1-57: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pressure Drop Across The Grates 

(Chain And Traveling Grate, Or Vibrating Grate) 

Have you checked the position of the coal 
regulating gate? 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

Check and adjust the position of the coal regulating gate 
proper coal bed depth is distributing over the grate. 

until the 

Check and adjust the grate speed until coal is evenly distributing 
on the grate. 

Y „ Check and adjust the interval and duration of the vibratioijis 
until coal is evenly distributing on the grate. 

Have you checked the hopper for erratic feeding?* 
Check the hopper for erratic feeding. 
NOTE: See Operational Section of Figure 1-48. 

Have you checked the hopper for pluggage? 
Check the hopper for pluggage. 
NOTE: See Operational Section of Figure 1 -46. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Free Swelling Index 
2. Excess Fines 
3. High Ash 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Excess Fines- A coal with too many fines can cake (agglomerate) or fuse 
large masses (clinkers) interfering with uniform air flow through 
the grate and fuel bed. 

High Ash- Ash on the grate can become thick enough to seriously restrict 
flow through the grate and the fuelbed. 

nto 

air 
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FIGURE 1-58: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Ash Bed On The Grates 

(Chain And Traveling Grate Or Vibrating Grate) 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gat^ until 
the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

¥ 

Y     Check and adjust the grate speed until coal is evenly distributed 
on the grate. 

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate 

N Have you checked to see that the boiler is 
operating at the excess air level as recommerfdetf 
by the manufacturer? 

Check and adjust the air supply to the boiler. 

vanes, and FD fan speed? 
Have you checked FD fan dampers, FD fan i -ilfJH , Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 

fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 
N J Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of front wall. 

Have you inspected casing and access 
doors for cracks? 

N     Inspect and repair cracks in casing and access doors to reduce 
air infiltration into the boiler. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - A high fines coal can segregate in one area of the grate causing 
uneven burning. 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals - the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 
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FIGURE 1-59: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Coal Bed On The Grates 
(Chain and Traveling Grate Or Vibrating Grate) 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

■ N_ 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y . Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Have you checked FD fan dampers, FD fan ip|efcJ_ 
vanes and FD fan speed? 

Y 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals - the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 1-60: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Burning On The Grates 

(Chain And Traveling Grate Or Vibrating Grate) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inleW „ 
vanes and FD fan speed?   

Inspect and adjust FD fan dampers, FD fan inlet vanes, aipd FD 
fan speed for balanced air flow through the grates. 

il 
Have you adjusted the overfire air jets? 

N Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of front wall. 

Y 

Have you checked the position of the coal N ^ 
regulating gate? 

Inspect and adjust the position of the coal regulating gati 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? 
Check and adjust the grate speed until coal is evenly 
distributing on the grate.   

N 

Do you have a vibrating grate? 
Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

N 

Have you inspected casing and access 
doors for cracks? 

Inspect and repair cracks in casing and access doors to reduce 
air infiltration into the boiler. 

Y Operational 

2 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals - the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 1-61: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Warped, Burnt, and Cracked Grates 

(Chain And Traveling Grate Or Vibrating Grate) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan iplefrl „ 
vanes and FD fan speed? 

Have you adjusted the overfire air jets? 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

N 

Have you inspected casing and access 
doors for cracks? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of front wail. 

Have you checked the position of the coal N 
regulating gate? 

Inspect and adjust the position of the coal regulating gate| 
until the proper coal bed depth is distributed over the graie. 

Check and adjust the grate speed until coal is evenly 
distributing on the grate. 

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Inspect and repair cracks in casing and access doors to r]educe 
air infiltration into the boiler. 

Operational 

Compare Each of the Following Coal Quality' 

Characteristics with Contract Specifications 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 

3. Low Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal can segregate in one area of the grate creating a 
thin coal or ash bed on another area of the bed exposing the grates and tuyeres 
to the furnace heat. 

Excess Fines - Fine coal can segregate in one area of the grate creating a thin 
coal or ash bed exposing the grates and tuyeres to the furnace heat. 

Low Ash - The grates and tuyeres depend upon a covering of ash to protect them 
from the furnace heat, and a low-ash coal may not provide adequate protection 

High Moisture - Wet coal can clog in the supply chute or coal hopper while the 
stoker is in operation causing the grates and tuyeres to become exposed td the 
furnace heat. 
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FIGURE 1-62: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers On The Grates 

(Chain And Traveling Grate Or Vibrating Grate) 
Have you checked to see that the boiler is opsratpc' 
at the excess air level recommended by the 
manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked the FD fan dampers, FDfanN 

inlet vanes, and FD fan speed? 
Inspect and adjust FD fan dampers, FD fan inlet vanes, aipd FD 

fan speed for balanced air flow through the grates. 

Y 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of the boiler wall. 

Y 

Have you checked the position of the coal 

regulating gate? 

Inspect and adjust the position of the coal regulating gat^ until the 
proper coal bed depth is distributing over the grate. 

Y 

Do you have a chain and traveling grate? 
Y „ Check and adjust the grate speed until coal is evenly distributing 

on grate.   

Do you have a vibrating grate? 
Y    Check and adjust the interval and duration of the vibratior s 

until coal is evenly distributing on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications, 

Coal Quality 

1. High Free Swelling 

2. Low Ash Fusion Temperatu 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will become 
plastic or liquid forming a fused mass (clinker) on the grate surface. 
Clinkers can shut off air openings in tuyeres and interfere with    ; 
the movement of fuel on the grate. j 

Excess Fines- Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) interferring with uniform airflow through 
the grate and fuel bed. 
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FIGURE 1-63: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout On The Grate 

(Chain And Traveling Grate Or Vibrating Grate) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Y 

Have you checked FD fan dampers, FD fan ipleN_ 
vanes and FD fan speed? 

Have you adjusted the overfire air jets? 

*  Check and adjust the air supply to the boiler. 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

JL 

Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Do you have a vibrating grate? Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
to react with the carbon in the furnace high combustible losses can occur. 
Unburnt carbon will be carried over the grate into the ashpit. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. Unburnt 
carbon will be carried over the grate into the ashpit. 

Excess Fines - Too many fines on the. grate can lead to high particulate loadings 
because they are easily carried out of the furnace and high combustible losses 
because the particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite the 
coal. Unburnt carbon can then get carried over the grate into the ash pit if 
there is not enough time allowed for the coal to bum on the grate. 
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FIGURE 1-64: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan ip. 
vanes and FD fan speed? 

!leH Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Y 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of the boiler wall. 

Have you checked the position of the coal N 

regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? 
Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

„N 

Do you have a vibrating grate? 
Y J Check and adjust the interval and duration of the vibrations 

until coal is evenly distributed on the grate. 

N Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on refractory surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on refractory surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on refractory surfaces. | 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on refractory surfaces 
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FIGURE 1-65: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan ifileN K 

vanes and FD fan speed? 

Y 

Have you adjusted the overfire air jets? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Y 

Do you have a chain and traveling grate? 
Y Check and adjust the grate speed until coal is evenly 

distributing on the grate. 

rN 

| Do you have a vibrating grate? 
1 

Y Check and adjust the interval and duration of the vibratior 
until coal is evenly distributed on the grate. 

IS 

N 
Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 1-65 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Refractory Surfaces 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quart| 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the fl 
gas can impinge on refractory surfaces eventually wearing away these —■" 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with refractory surfaces eve 
wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with refractory surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with refractory surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with refractory surfaces eventually wearing away 

the surface. 

surfaces. 

itually 
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FIGURE 1-66: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging/Spalling Of Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan inlet! „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

| Have you checked the position of the coal 
j regulating gate? 

I 
Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? 
Y Check and adjust the grate speed until coal is evenly 

distributing on the grate. 

JH_ 
Do you have a vibrating grate? Y ^ Check and adjust the interval and duration of the vibrations 

until coal is evenly distributed on the grate. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatuife-(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can 
accumulate on refractory surfaces for a sufficient time to become plastic 
or liquid; the resulting deposit will be a coarse fused mass. 
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FIGURE 1-67: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inlefrl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of the boiler wail. 

Y 

Have you checked the position of the coal 
regulating gate?   

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? 

„N 

Do you have a vibrating grate? 

N 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on heat transfer surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on heat transfer surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on heat transfer surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on heat transfer • surfaces. 
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FIGURE 1-68: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan hlefrl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate? 

N Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grake. 

Do you have a chain and traveling grate? 
Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Do you have a vibrating grate? 
Y w Check and adjust the interval and duration of the vibrations 

until coal is evenly distributed on the grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 1-68 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on heat transfer surfaces eventually wearing away these 
surfaces. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with heat transfer surfaces 
eventually wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with heat transfer surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with heat transfer surfaces eventually wearing away these surfaces 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with heat transfer surfaces eventually wearing awa^ 
the surface. 



USACERLTR97/14,Vol2 A77 

FIGURE 1-69: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is operating" 
at the excess air level recommended by the j—— ' 
manufacturer? 

Check and adjust the air supply to the boiler. 

h 
Have you checked FD fan dampers, FD fan inletN 
vanes, and FD fan speed? 

Y 

Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate? 

Do you have a chain and traveling grate? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a|nd FD 
fan speed for balanced air flow through the grates. 

Check and adjust overfire air jets to improve mixing combustible 
gases and the keep flame front off of boiler walls. 

Check and adjust the coal regulating gate to produce a 
uniform distribution of coal on the grate. 

Check and adjust the grate speed until coal is evenly disl 
onto the grate. 

ributing 

Do you have a vibrating grate? 

1" 
Check and adjust the interval and duration of the vibrations 
until coal is evenly distributing onto the grate. 

Are you operating sootblowers at cycles frequeröL» 
enough to keep ash from building up? 

Increase sootblowing cycles. 

J Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatuie- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can 
accumulate on heat transfer surfaces for a sufficient time to become plastic 
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag 
does not conduct heat readily and thus decreases the amount of heat reaching 
wall tubes, lowering the quantity of steam produced. 
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FIGURE 1-70: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is     I   N 
operating at the excess air level recommended ► 
by the manufacturer? 

Check and adjust the air supply to the boiler. 

I- 
Have you checked FD fan dampers, FD fan inletN 

vanes, and FD fan speed?  

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 
Check and adjust overfire air jets to improve mixing combustible 
gases and the keep flame front off of boiler walls. 

Y 

Have you checked the position of the coal 

regulating gate?   

Check and adjust the coal regulating gate to produce a 
uniform distribution of coal on the grate. 

♦ Y 

Do you have a chain and traveling grate? 
Check and adjust the grate speed until coal is evenly distributing 

onto the grate. 

IN 

Do you have a vibrating grate? 
Check and adjust the interval and duration of the vibrations 
until coal is evenly distributing onto the grate.  

N 

Are you operating sootblowers at cycles freqiiei___ increase sootblowing cycles, 
enough to keep ash from building up?  

Y 
Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatu 

2. High Free Alkalies 
^(See Appendix A 

For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on tube surfaces, insulating the metal so that not enough heat is 
transfered to raise the stream temperature to design level. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 
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FIGURE 1-71: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Baffles 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan ipleN „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 
N Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of the boiler wall. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

N 

Do you have a vibrating grate? Check and adjust the interval and duration of the vibratiorps 
until coal is evenly distributed on the grate. 

~2 
Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the baffles. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the baffles. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the baffles. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on baffles. 
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FIGURE 1-72: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inlefl „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

iY 

Do you have a chain and traveling grate? 
V     I '  ,| Check and adjust the grate speed until coal is evenly 

| distributing on the grate. 

N 

Do you have a vibrating grate? 

N 

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 1-72 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 

(Baffles) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart; 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on baffles eventually wearing away the surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the baffles eventually wearing 
away the surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with baffles eventually wearing away the surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with baffles eventually wearing away the surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with baffles eventually wearing away the surface. 
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FIGURE 1-73: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 
(Baffles) 

|Have you checked to see that the boiler is op sra^inc 
at the excess air level recommended by the —-> 
manufacturer? 

Check and adjust the air supply to the boiler. 

LY 

Have you checked FD fan dampers, FD fan ir letN 

vanes, and FD fan speed?   

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajnd FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 
N Check and adjust overfire air jets to improve mixing combustible 

gases and the keep flame front off of boiler walls. | 

lY 
Have you checked the position of the coal 

regulating gate?        

Check and adjust the coal regulating gate to produce a 
uniform distribution of coal on the grate. 

Do you have a chain and traveling grate? 
Y Check and adjust the grate speed until coal is evenly distributing 

onto the grate.   

I' 
Do you have a vibrating grate? 

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributing onto the grate. 

N 

Are you operating sootblowers at cycles freqiisiöU. increase sootblowing cycles, 
enough to keep ash from building up? |  

Y 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatufc-^ee Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles for a sufficient time to become plastic or liquid; the 
resulting deposit will be a coarse fused mass. 
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FIGURE 1-74: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Baffles) 

Have you checked to see that the boiler is opera^nc" 
at the excess air level recommended by the 
manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan iqletN „ 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a|nd FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate? 

J. 
Y 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

N .   Check and adjust overfire air jets to improve mixing combustible 
gases and the keep flame front off of boiler walls. 

Check and adjust the coal regulating gate to produce a 
uniform distribution of coal on the grate. 

Check and adjust the grate speed until coal is evenly distributing 
onto the grate. 

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributing onto the grate. 

Are you operating sootblowers at cycles frequerSL» 
enough to keep ash from building up? 

Increase sootblowing cycles. 

1 Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperature 
2. High Free Alkali 

_(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles forming dense, adherent layers which can be difficu 
remove except by manual cleaning. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 

tto 
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FIGURE 1,-75: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Forced Draft Fan) 

Have you checked FD.fans dampers, FD fan 
vanes, and FD fan speed? 

Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate? 

I- Y 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

nl« 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow through grates. 

Check and adjust the overfire air jets to improve mixing 
combustion gases. 

Inspect and adjust the position of the coal regulating gat« until 
the proper coal bed thickness is distributing on the grate. 

Y J Check and adjust grate speed until coal is evenly distributing 
I on the grate.  

Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Moisture 
2. High Ash 

(See Appendix A 
For Test Methods) 

High Moisture - Moisture impacts the airflow rate -- a coal quality factor 
influencing fan capacity - indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity -- indirectly via its impact on heat rate. 
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FIGURE 1-76: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Forced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inleU fc 

vanes and FD fan speed? 
Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Have you adjusted the overfire air jets? Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Y 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grale. 

_1 
Y 

Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

„N 

Do you have a vibrating grate? Y K Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smclke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 1-77: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Induced Draft Fan) 

Have you checked ID fan dampers, ID fan inlet 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes ancj ID 
fan speed to balance gas flow through chimney. 

Have you checked the velocity of the gas flovjt 
through the cyclone dust collectors? 

Check and adjust the velocity of the gas flow through 
the cyclone dust collectors. 

Y 

Have you checked fly-ash reinjection lines for]   N „ 
pluggage? 

Check for flyash reinjection lines plugged. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 
2. High Ash 

_(See Appendix A 
For Test Methods) 

High Moisture - Coal moisture has a significant impact on ID fan capacity since 
it adds directly to flow rate and decreases the overall density of the gas due 
to the low molecular weight of water vapor. 

High Ash - A high ash coal can impact the composition, temperature and pressure 
of the gas entering the ID fan. 
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FIGURE 1-78: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan nlet 
vanes, and FD fan speed?  ' 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow through grates. 

Have you adjusted the overfire air jets? 
N     Check and adjust the overfire air jets to improve mixing 

H combustion gases. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate until 
the proper coal bed thickness is distributing on the grate 

1 rY 

Do you have a chain and traveling grate? Y Check and adjust grate speed until coal is evenly distribu 
on the grate. 

ing 

■ 
N 

Do you have a vibrating grate? Y Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

N 

' 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

' r 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the induced draft fan. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the induced draft fan. 
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FIGURE 1-79: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking From The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked ID fan dampers, ID fan inl^i 
vanes, and ID fan speed? 

„Y 

Have you adjusted the overfire air jets? 

il 
Have you checked the position of the coal 
regulating gate? 

Y 

Do you have a chain and traveling grate? 

N 

Do you have .a vibrating grate? 

Check and adjust ID fan dampers, ID fan Inlet vanes ancj ID 
fan speed to balance gas flow through chimney. 

Check and adjust the overfire air jets to improve mixing 
combustion gases. 

Inspect and adjust the position of the coal regulating gat4 until 
the proper coal bed thickness is distributing on the grate 

Y K Check and adjust grate speed until coal is evenly distributing 
on the grate.  

Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nlet Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow through grates. 

Have you checked the velocity of the gas flow|   N J Adjust the velocity of the gas flow through the cyclone 
through the cyclone dust collectors? dust collectors. 

Have you checked to see that fly ash reinjectic 
lines are not plugged? 

[>nN . Check for plugged reinjection lines. 

N Ooerat ional 

■ 

CoalQ uality 

See next page the Coal Quality Section. 
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FIGURE 1-79 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smqke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 1-80: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

»  Check and adjust the air supply to the boiler. 

Y 

Have you checked ID fan dampers, ID fan inl^i  
vanes, and ID fan speed? 

Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate? 

"F 
Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

Y 

Check and adjust ID fan dampers, ID fan Inlet vanes ancj ID 
fan speed to balance gas flow through chimney. | 

N Check and adjust the overfire air jets to improve mixing 
combustion gases and keep flame front off of boiler walls 

N Inspect and adjust the position of the coal regulating gate until 
the proper coal bed thickness is distributing on the grate 

Check and adjust grate speed until coal is evenly distributing 
on the grate.  

Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid 
FD fan speed to balance air flow through grates. 

Have you checked the velocity of the gas flow 
through the cyclone dust collectors? 

"F 
N Adjust the velocity of the gas flow through the cyclone 

dust collectors. 

Have you checked to see that fly ash reinjecti<>nN_»i 
lines are not plugged?   

Check for plugged reinjection lines. 

N Operational 

Coal Quality 

See next page the Coal Quality Section. 
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FIGURE 1-80 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

i ' 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart| 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz' particles entrained in the flue 
gas can impinge on the induced draft fan eventually wearing away the metal 
surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the induced draft fan 
eventually wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with induced draft fan eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with induced draft fan eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the induced draft fan eventually wearing away 
the metal surface. 



A92 USACERLTR97/14,Vol2 

FIGURE 1-81: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Paniculate Removal System 
(Baghouse) 

Do you clean the bags periodically? 
N      Clean bags periodically so as to maintain the maximum 

pressure drop across the baghouse at the design point. 

vanes, and ID fan speed? 
Have you checked ID fan dampers, ID fan inlet N »,  Check and adjust ID fan dampers, ID fan inlet vanes anc ID 

fan speed to balance gas flow through chimney. 

Have you adjusted the overfire air jets? 
Check and adjust the overfire air jets to improve mixing 
combustion gases and keep flame front off of boiler walls 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

Y 

Do you have a chain and traveling grate? 

nlftr 
Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid 
FD fan speed to balance air flow through grates. 

Check and adjust grate speed until coal is evenly distributing 
on the grate. ___^ 

1 
Y, Check and adjust the interval and duration of the grate 

1 uo you nave a vioraung graier 

N 

vibrations until coal is evenly distributing on the grate. 

' Y 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gat 
the coal is evenly distributing on the grate. 

i until 

N 

'Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

N Operational 

' 
Coal Quality 

See next page the Coal Quality Section. 
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FIGURE 1-81 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Particulate Removal System 
(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiies help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thsy 
are easily carried out of the furmace and high combustible losses becapse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 1-82: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 
(Baghouse) 

Do you clean the bags periodically? 
Clean bags periodically so as to maintain the maximum 
pressure drop across the baghouse at the design point. 

| Have you checked ID fan dampers, ID fan inleLüL.   Check and adjust ID fan dampers, ID fan inlet vanes ancj ID 
I vanes, and ID fan speed? fan speed to balance gas flow through chimney. | 

lY 
Have you adjusted the overfire air jets? 

N Check and adjust the overfire air jets to improve mixing 
combustion gases and keep flame front off of boiler walls 

Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

"Ü 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow through grates. 

Check and adjust grate speed until coal is evenly distributing 
on the grate.      | 

Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate until 
the coal is evenly distributing on the grate. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N 

Check and adjust the air supply to the boiler. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the chimney. 

High Ash - Ash can get entrained in the flue gas and get carried out the 
chimney. 

Low Moisture - Dry fine coal particles can become entrained in the flue gas and 
get carried out the chimney. 
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FIGURE 1-83: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 

(Cyclones) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inlefrl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced airflow through the grates. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Do you have a chain and traveling grate? Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

N 

Do you have a vibrating grate? Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. j 

Have you checked ID fan dampers, ID fan inlet N ^ 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

Have you checked the gas flow through the dusfcL 
collector? 

Adjust the velocity of the gas flow through the dust collector. 

N 
Operational 

1 Coal Quality 

See next page for Coal Quality Section 
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FIGURE 1-83 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 
(Cyclones) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because th 
are easily carried out of the furmace and high combustible losses beca 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coai. 

3y 
jse the 
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FIGURE 1-84: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion In The Particulate Removal System 

(Cyclones) 

Have you checked the gas flow through the c/cDJqg 
dust collector? 

Adjust the velocity of the gas flow through the cyclone 
dust collector. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fa,n 
speed to balance gas flow through the chimney. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Have you checked FD fan dampers, FD fan inldN »; 
vanes and FD fan speed? 

Y 

Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

N 

Have you checked the position of the coal 
regulating gate? 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y „ Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Inspect and adjust the position of the coal regulating gatö 
until the proper coal bed depth is distributed over the grate. 

-»-| Check and adjust the air supply to the boiler. 
I  

~2 
Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 1-84 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion In The Paniculate Removal System 
(Cyclones) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart^ 
2. High Fly-Ash Erosivity 

3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

I surface 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the cyclone and eventually wearing away the metal ~ ■•*- 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the cyclone and eventual y 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with cyclone eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with the cyclone eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the cyclone eventually wearing away metal 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with the cyclone and wear away metal surfaces. 

I surfaces 
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FIGURE 1-85: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Particuiate Emissions From The Particulate Removal System 

(Cyclones) 

Have you checked the gas flow through the cycling 
dust collector? 

Adjust the velocity of the gas flow through the cyclone 
dust collector. 

Have you checked ID fan dampers, ID fan inlet N ^ 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fap 
speed to balance gas flow through the chimney. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Have you checked FD fan dampers, FD fan ihleN „ 
vanes and FD fan speed? 

Do you have a chain and traveling grate? 

JN. 
Do you have a vibrating grate? 

N 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y ^ Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N 

Check and adjust the air supply to the boiler. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Fines 

2. High Ash 

3. Low Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 1-86: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Carbon Burnout In The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through the N ^ 
parcipitator?   

Check and adjust the gas velocity through the 
precipitator.  

Have you checked the applied voltage across trie1 » 
collecting plates?   

Check and adjust the applied voltage to the plates. 

Have you checked the corona? Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fain 
speed to balance gas flow through the chimney. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Y 

Have you checked FD fan dampers, FD fan inlefl „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Do you have a chain and traveling grate? 
Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Do you have a vibrating grate? 
Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

i-N 

Have you checked the position of the coal 
regulating gate? 

N Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grajte 

Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

N Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 1-86 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thfey 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 1-87: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of The Partlculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through the N ^ 
parcipitator?   

Check and adjust the gas velocity through the 
precipitator.  

Have you checked the applied voltage across Jt(M_ 
collecting plates? 

Check and adjust the applied voltage to the plates. 

Y 

Have you checked the corona? Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

Have you adjusted the overfire air jets? 
Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Al 
Have you checked FD fan dampers, FD fan irileN . 
vanes and FD fan speed? 

Y 

I Do you have a chain and traveling grate? 

|N 

Do you have a vibrating grate? 

IN 

Have you checked the position of the coal 
regulating gate?   

Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a id FD 
fan speed for balanced air flow through the grates. 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the graie. 

Check and adjust the air supply to the boiler. 

Operational 

1 Coal Quality 

See next page for Coal Quality Section. 



USACERLTR97/14,Vol2 A103 

FIGURE 1-87 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Paniculate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quartz 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with and eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with and eventually wearing away metal surfaces. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with and wear away metal surfaces. 
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FIGURE 1-88: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions From The Particulate Removal System 

(Electrostatic Precipitator) 

Hau» um i r.hprMmd the aas velocitv throuah tr e N _ Check and adjust the gas velocity through the 
precipitator. parcipitator? 

Y 

Have you checked the applied voltage across 
collecting plates? 

trW , Check and adjust the applied voltage to the plates. 

Y 

Have you checked the corona? 
N Check the corona strength. 

Y 

Have you checked ID fan dampers, ID fan ink 
vanes, and ID fan speed? 

it N, Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

tY 
N Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of the boiler wall. Have you adjusted tr ie overrire air jeis < 

Y 

Have you checked FD fan dampers, FD fan ijilefrl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid FD 
fan speed for balanced air flow through the grates. I 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

h. 
Have you checked the position of the coal 
regulating gate?   

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y J Check and adjust the interval and duration of the vibratiohs 
until coal is evenly distributed on the grate. 

N J inspect and adjust the position of the coal regulating gatö 
I until the proper coal bed depth is distributed over the grajte. 

|Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

u Operational 

I Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 1-88: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions From The Particulate Removal System 

(Electrostatic Precipitator) 

See previous page for Operational Section. 

Operational 

Coai Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Fly Ash Resistivity 

2. High Ash 
3. Low Sulfur 
4. Excess Fines 

5. Low Moisture 

(See Appendix A 
For Test Methods) 

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which 
limits the applied voltage and hence the collection efficiency for a given 
precipitator design and operating configuration. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. A high calcium content in the ash reduces the 
effective sulfur trioxide concentration, thereby decreasing precipitator 
performance. Sulfur trioxide is important in the resistivity mechanism bejcause 
water molecules in combination with sulfur trioxide are absorbed on the surface 
of the ash particles and form a conductive film, shich decrease resistivity 

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than 
ash from higher sulfur coals. 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 1-89: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

Have you checked ID fan dampers, ID fan ink! 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes anc ID 
fan speed to balance gas flow through chimney. 

through the cyclone dust collectors? 
Have you checked the velocity of the gas flow    N „  Adjust the velocity of the gas flow through the cyclone 

dust collectors. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nl« 
Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid 
FD fan speed to balance air flow through grates. 

Have you adjusted the overfire air jets? 
Check and adjust the overfire air jets to improve mixing 
combustion gases. 

[Have you checked the position of the coal 
| regulating gate?          

Inspect and adjust the position of the coal regulating gate until 
the proper coal bed thickness is distributing on the grate 

Do you have a chain and traveling grate? Y» Check and adjust grate speed until coal is evenly distributing 
on the grate. 

N 

Do you have a vibrating grate? -5U Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

N Operal ional 

Coal Q uality 

See next page the Coal Quality Section. 
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FIGURE 1-89 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

_(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses beca jse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 1-90: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers In The Ash Hopper/Pit 

(Chain and Traveling Grate Or Vibrating Grate) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan ijileH 
vanes and FD fan speed? 

Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate?   

 "       ly 

Do you have a chain and traveling grate?' 

Do you have a vibrating grate? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a|id FD 
fan speed for balanced air flow through the grates. 

N Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grajte. 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y     Check and adjust the interval and duration of the vibratioms 
until coal is evenly distributed on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Free Swelling 

2. Low Ash Fusion Temperatu)=e- 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

Coal Quality 

High Free Swelling Index- Coal having a high free swelling index can cake 
(agglomerate) or fuse into large masses (clinkers) on the grate surface 4nd get 
carried over into the ash hopper/pit. 

Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liqui 
forming a fused mass (clinker) which can get carried over into the ash 
hopper/pit. 

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) which get carried over into the ash hopper/pit. 
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FIGURE 1-91: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Ash Hopper/Pit 

Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

IN 
Have you checked the position of the coal 
regulating gate? 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y > Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate. 

*■  Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inletl „ 
vanes and FD fan speed? 

Have you adjusted the overfire air jets? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Adjust overfire air jets to improve mixing of volatile gases 
and hold flame front off of the boiler wall. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines' 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because th^y 
are easily carried out of the furmace and high combustible losses beca jse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 1-92: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan ijilefl 
vanes and FD fan speed? 

Jl 
Have you adjusted the overfire air jets? 

Have you checked the position of the coal 
regulating gate? 

Do you have a chain and traveling grate? 

N 

Do you have a vibrating grate? 

N 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Adjust overfire air jets to improve mixing of volatile gases 

and hold flame front off of the boiler wall. 

Inspect and adjust the position of the coal regulating gate 
until the proper coal bed depth is distributed over the grate 

Check and adjust the grate speed until coal is evenly 
distributing on the grate.  

Y   I Check and adjust the interval and duration of the vibrations 
until coal is evenly distributed on the grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the stack/chimney. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the stack/chimney. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the stack/chimney. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on stack/chimney. 
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FIGURE 1-93: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

Have you checked to see that fly ash reinjectionN 
lines are not plugged? 

Check for pluuged fly ash reinjection lines. 

Have you checked ID fan dampers, ID fan inl^t 
vanes, and ID fan speed? 

I 
N       Check and adjust ID fan dampers, ID fan inlet vanes and ID 

fan speed to balance gas flow through chimney,  

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan nlet 
vanes, and FD fan speed?  ' 

Y 

Have you adjusted the overfire air jets? 

Y 

Have you checked the position of the coal 
regulating gate? 

Do you have a chain and traveling grate? 

Do you have a vibrating grate? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow through grates. 

Check and adjust the overfire air jets to improve mixing 
combustion gases. 

Inspect and adjust the position of the coal regulating gate until 
the coal is evenly distributing on the grate. I 

Check and adjust grate speed until coal is evenly distribujing 
on the grate.  

Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

Operational 
~2 

I 
See next page for Coal Quality Section. 

Coal Quality 
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FIGURE 1-93 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen    | 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thsy 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 1-94: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

«■  Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nlf5 Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid 
FD fan speed to balance air flow through grates. 

Y 

Have you adjusted the overfire air jets? 
Check and adjust the overfire air jets to improve mixing 
combustion gases. 

Y 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gat^ until 
the coal is evenly distributing on the grate. 

Do you have a chain traveling grate? Y ._ Check and adjust grate speed until coal is evenly distributing 
on the grate. 

Do you have a vibrating grate? 
Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

1 N 

Have you checked the velocity of gas flow thrputsh, 
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone. 

lY 

Have you checked to see that fly ash reinjectionN 
lines are not plugged? 

Check and adjust the fly ash reinjection lines and if plugged 
they should be rodded open. I 

Have you checked ID fan dampers, ID fan inle^t 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

~3. 
Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 1-94 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking From Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 

smoke. 
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FIGURE 1-95: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Diagnosing Excess Paniculate Emissions From The Stack/Chimney 

Have you checked the veocity of gas flow thnjutjK , ,, , 
',       ,   .     „   ,   o Check and adjust velocity of gas flow through cyclone, 

the cyclone dust collector? ' '     3 3    ' 

lines are not plugged? 
Have you checked to see that fly ash reinjectionN ,  Check and adjust the fly ash reinjection lines and if plugged 

they should be rodded open. 

Have you checked ID fan dampers, ID fan inl^t 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nli 

Have you adjusted the overfire air jets? 

3L 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow through grates. 

Check and adjust the overfire air jets to improve mixing 
combustion gases. 

Have you checked the position of the coal 
regulating gate? 

|Y 
Do you have a chain traveling grate? 

Do you have a vibrating grate? 

Inspect and adjust the position of the coal regulating gate until 
the proper coal bed thickness is distributing on the gratel 

Y J Check and adjust grate speed until coal is evenly distributing 
| on the grate.  

Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 1-95 (continued): OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Diagnosing Excess Paniculate Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 1-96: OVERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For SQ> Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through», 
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone. 

lines are not plugged? 
Have you checked to see that fly ash reinjectionN      Check and adjust the fly ash reinjection lines and if plugged 

they should be rodded open. 

J_ 

vanes, and ID fan speed? 
Have you checked ID fan dampers, ID fan inict N >   Check and adjust ID fan dampers, ID fan inlet vanes anc ID 

fan speed to balance gas flow through chimney. 

i* 
N Have you checked to see that the boiler is 

operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan inlet 
vanes, and FD fan speed?   

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed to balance air flow through grates. 

IY 

Have you adjusted the overfire air jets? 
N Check and adjust the overfire air jets to improve mixing 

combustion gases. 

Have you checked the position of the coal 
regulating gate? 

Inspect and adjust the position of the coal regulating gate until 
the proper coal bed thickness is distributing on the grate) 

\y 

Do you have a chain traveling grate? Check and adjust grate speed until coal is evenly distributing 
on the grate.  I 

' 
N 

Do you have a vibrating grate? Y, Check and adjust the interval and duration of the grate 
vibrations until coal is evenly distributing on the grate. 

N 
ftnaraf irtnal 

1 Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Sulfur _(See Appendix A 
For Test Methods) 

High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the 
combustion of sulfur in the coal. 
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Appendix B: Spreader Stoker-Fired Boiler 
System Descriptions and Troubleshooting 
Diagrams 

This TSG Appendix deals with identifying and solving potential coal quality-related 
problems that can be encountered in spreader stoker-fired boiler systems. A general 
description of this system is included, but is limited to describing the major com- 
ponents (coal hopper, feeder-distributor mechanism, coal-ash bed grates, damper 
controls) that make up a complete spreader stoker-fired boiler system. For those 
interested, more detailed descriptions are provided in references 6, 7, 8. 

This Appendix includes a generalized block flow diagram of a complete overfeed 
stoker-fired boiler system that: 

• identifies the specific components comprising the major subsystems of an 
overfeed stoker-fired boiler system 

• logically presents the flow of coal, flue gas, and ash through the system 
• helps determine the existence and location of subsystems and specific com- 

ponents comprising the system. 

Following the block flow diagram is a component/symptom table that serves to 
identify: 

• typical symptoms (problems) that may be encountered in the system 
• the various components shown in the block flow diagram affected by these 

symptoms 
• the logic diagram to determine whether the problem is due to operational 

procedures or to out-of-specification coal. 

The Troubleshooting Logic Diagrams for this Appendix are presented next. How- 
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand 
the structure of each Appendix and how to apply these logic diagrams to diagnosing 
coal quality-related problems. The Glossary, List of Abbreviations, and References 
preceding the Appendixes should resolve any questions that arise regarding termi- 
nology and laboratory procedures. 
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B1 System Description 

A mechanical stoker is a device equipped with a mechanically operated coal feeding 
mechanism and a grate. The mechanical stoker is used to feed coal into the boiler, 
distribute it over a coal ash-bed grate, admit air to the coal bed for combustion and 
remove or discharge refuse. A specific mechanical stoker type is the spreader stoker. 

In a spreader stoker, coal is spread evenly over the entire grate surface by mechani- 
cal feeders located at the stoker front above the grate. Because the coal is thrown 
onto the grate, fine coal particles burn in suspension above the grate. Larger coal 
particles ignite while in suspension but fall to the grate surface to complete the 

combustion process. 

The spreader-stoker feeder functions to vary the supply of coal to the furnace and 
to provide even distribution on the grates. In the feeder-and-distributor mechanism 
(Figure 2-1) there is a reciprocating feed plate that moves coal from the bottom of 
the hopper over an adjustable spill plate. The length of stroke of this plate 

determines the rate at which coal 
is fed into the furnace. The coal 
leaving the hopper drops from the 
end of the spilling plate into the 
path of the rotor blades, which 
distribute the coal on the grates. 
The in-and-out adjustment of the 
spilling plate changes the point at 
which coal comes in contact with 
the rotor blades. Moving the spill- 
ing plate back from the furnace 
allows the coal to fall on the rotor 
blades sooner. The blades impact 
more energy to the coal, and it is 
thrown farther into the furnace. 
Increasing the rotor speed impacts 
more force to the coal, throwing it 
farther into the furnace. 

Air for combustion is supplied to 
spreader stokers by forced-draft 
fans. Air is forced through the fuel 
bed from underneath the grates 
(Figure 2-2). Suspension burning 

Coal Hopper- 

ReciDrocating 
Feed Plate 

Spill Plate 

Overthrow Rotor 

Figure 2-1. Overthrow spreader stoker with feeder and 
distributor mechanism. 
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Overfire Air Jets 

it 3e« 

Figure 2-2. Ovverfire air jets. 
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also requires a supply of air directly to the furnace. This air is supplied by a high 
pressure blower and enters the furnace through ports in the walls. Such over-fire 
air jets provide not only combustion air but create turbulence in the furnace to mix 
combustible gases and provide air needed to reinject cinders from collecting hoppers. 

Spreader stokers may have one of several grate types: 

• Stationary Grates. The feeder automatically deposits coal on the grates, and 
air for combustion enters the furnace through holes in the grate. At least two 
feeders are used, and before the ash deposits become deep enough to restrict 
airflow, one of the feeders is taken out of service. The fuel on the grate is 
allowed to burn to completion and the ash is raked through the furnace door. 
The feeder is then started, and after combustion has been reestablished, the 
remaining grate sections are cleaned in like manner. 

• Dumping Grates. (Figure 2-3) Each grate bar is tipped or opened like a 
Venetian blind so that ash will fall into an ash pit. The tipping of grate bars 
can be accomplished by hand operation or automatically. The procedure of 
taking one feeder section out of service long enough to remove ash is the same 

as when stationary grates are used. 

• Traveling Grates. (Figure 2-4) The coal falls on the grate, and combustion is 
completed as it moves slowly through the furnace. The ash remains and falls 
into the pit when the grates pass over the sprocket. Ash discharge is at the 

rear of the furnace. 

• Vibrating Grates. The grates are mounted on a pivoted framework, a motor 
vibrates the assembly, and the ash moves along the grates toward the ash pit. 
The motor that produces the vibration is run at intervals by a timer. The off- 
on-off cycles are varied to obtain the desired depth of ash at the discharge end 

of the grate. 

• Overlapping (Reciprocating) Grates. Overlapping grates are similar to shingles 
on the roof of a house. The grate bars are mechanically driven and move back 
and forth, alternately increasing and decreasing in the amount of overlap. 
This motion causes the ash to shift from one grate to the other and slowly move 
toward the ash pit. The rate of ash discharge is varied by changing the 

amount of travel of the grate bars. 
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Figure 2-3. Dumping grate. 

hopper 
guillotine 
door 

secondary       unignited 
fuel 

ignited 
fuel 

V-f*K   «      - .-••.-/: >^T-.-.v .•     X 

i ....... i ■ ■ i . i > . ■ i i i i i ■ i t i i rrr 

ash      ash 
plate) 

it   t   ■   ■   r >   '    '   M   >   I   I    I   I 

air duct deadpiate rear damper 

Figure 2-4. Traveling grate. 



B6 USACERL TR 97/14, Vol 2 

The spreader stoker is characterized by a thin bed and partial suspension, high 
availability, and high operating efficiency. Despite being able to fire coals of differ- 
ing quality and respond to rapid load changes, it has high flyash carryover and high 
flyash combustible heat loss. Flyash (cinder) reinjection is used to recover some 

carbon in the collected flyash. 

B2 Block Flow Diagram 
The spreader stoker-fired boiler system has been divided into 15 specific subsystems 
or components (the performance of which can be significantly impacted by coal 

quality), sequentially arranged to show: 

coal flow through the coal handling equipment 
flue gas flow through the boiler/components, ash recycle and flue gas cleanup 
(FGC) subsystem, the induced draft fan and chimney/stack 
ash discharge to the ash hopper/pit. 

These specific components are identified in Figure 2-5. The first six components 
have been grouped collectively under a category entitled coal handling equipment. 
The coal handling equipment includes all components that process the coal from its 
delivery on site to the coal feeder mechanism. It includes equipment that, 

depending on plant design, may include: 

induced 

Draft I—I 
Slack 

Ctumne>        I 

Fly Ash 

Recycle 

Automatic 
Coal Reclaim 

CoalFaed 

Conveyor 

Raw Coal 

Bunker 

Coal 

Feader 

Feeder 

Distributor 
Mechanism 

■ Ball Feeder 

* Vibrating Feeder 

•Screw Feeder 

* Reciprocating 

Feeder 

* Belt Conveyor 

* Screw Conveyor 

' Bucket Conveyor 

• Redler Conveyor 

• Chute 

H PARTICULATES 

REMOVAL 

' Baghouse 

■ Cydone 

* Electrostatic 

Precipitaloi 

Boiler Tubes/ 

Water Walls 

Baffles 

Refractory 

Surfaces 

• Dumping 
■ Traveling 
!_ytoratjrvg_ _ 
" Overlapping BOILER / COMPONENTS 

COAL HANDLING EQUIPMENT 

Figure 2-5. Spreader stoker-fired boiler system components block flow diagram. 
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• coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and 
reciprocating feeders 

• coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors, 
redler conveyors, and chutes 

• components that store the coal such as bunkers and hoppers 
• coal feeders that transport coal to the stoker coal hopper 
• coal feeder mechanism that serves to control coal flow rate into the boiler. 

The next five components have been loosely grouped under the category entitled 
Boiler/Components, which includes equipment that, depending on plant design, may 
include: 

• forced draft fan 
• grates—specifically dumping grates, traveling grates, vibrating grates, and 

overlapping reciprocating grates 
• refractory surfaces 
• boiler tubes, water walls and baffle. 

The next two blocks represent the flyash recycle and particulate removal subsys- 
tems. Three particulate removal options separately or in combination will be con- 
sidered: cyclones, electrostatic precipitators, and baghouses. 

The next subsystem identified in the block flow diagram is the fan subsystem. 
Spreader stoker-fired boiler systems use a number of fans to move air and flue gas. 
The major fan types addressed in the guide include: 

• forced draft (FD) Fans, which supply undergrate air 
• induced draft (ID) fans, which withdraw flue gas from the furnace and balance 

furnace pressure. 

All the fans can be impacted by changes in coal quality. 

The final subsystems addressed in the Guide include those components supplied to 
handle ash. Specific components include the chimney/stack and the ash hopper/pit. 
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B3 Troubleshooting Logic 

The component/symptom table (Figure 2-6) serves to identify: 

• Typical symptoms (problems) that may be encountered in a spreader stoker- 
fired boiler systems. These symptoms are arranged horizontally along the top 

of the table. 
• The various components shown in the block flow diagram affected by these 

symptoms. These components are listed down the left hand side of the table 
in the same logical fashion as they are arranged in the block flow diagram. 

• The logic diagrams. 

The remainder of this Appendix consists of 92 logic diagrams, arranged by com- 
ponent and all the symptoms that can affect that component. 

to 

FIGURE 2-6 (Part 1): SPREADER STOKER - COMPONENT/SYNfTOM GUIDE 
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Figure 2-6. Spreader stoker—component symptom guide (part 1). 
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FIGURE 2-6 (Part 2): SPREADER STOKER - COMPONENT/S\|/IPTOM GUIDE 
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Figure 2-6. Spreader stoker—component symptom guide (part 2). 
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FIGURE 2-7: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked the speed of the belt feedef? Check speed of belt feeder and adjust to proper setting. 

Y 

Have you checked the alignment of all parts cjf 
the belt feeder set-up? 

N Check the alignment of all parts of the belt feeder set-up 
idlers, take-ups, belt conveyor drives.  

- belts, 

Have you checked to see that each part of th^ l^felt| 

feeder set-up is firmly set? 

Check to see that each part of the belt feeder system is fiijmly 
set so that it will not rock or get out of alignment. 

Have you checked the belt tension? Check and adjust the belt tension. 

Do you properly and systematically lubricate tri£J_ 
entire belt feeder system? 

Lubricate as necessary the entire belt feeder system. 

Y 

Are all idlers, drive terminals, pulleys, and bell 
surfaces maintained with a clean surface? 

-N— Maintain all idlers, pulleys, drive terminals and belt surface 
for belt alignment and long life.   

I 
Does the conveyor belt sag between carrying Adjust idler spacing and belt tension. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt feeder. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can rupture and wear away the belt surface. 
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FIGURE 2-8: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that large peices of  
wood, or other foreign objects have not becofne 
lodged between the belt and the discharge 
opening onto the belt? 

cAAl, Check for and remove any large pieces of coal, wood or other 
foreign objects that may have become lodged between trfie 
belt and discharge opening onto the belt. 

discharge opening onto the belt? 

nave you cnecxea rornne aamp coa, in« m«y-      Check forfine d coa, tnat have become       ked 
have become packed between the belt and trie—*■ .   . »u   u ■*     _i .u   .■•   u • .   ^   .- ~ nahAfQQn tna  Halt  artri trio Hiff^hamo r\r\enmni~t  «nt« the  ko between the belt and the discharge opening onto the be t, 

rY 

Have you checked the speed of the belt? 
N 

Check and adjust the speed of the belt. 

Y 1 

Have you checked to see that the belt is in 
proper working condition? 

N Check to see that the belt is in proper working condition. 

NOTE: See Operational Section of Figure 4-7. 

Y 

* If this problem re 
most likely due tc 

ioccurs, it is 
) coal quality. Operational 

■ 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles will not be able to pass through the 
discharge opening onto the belt feeder. They can become lodged between 
the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high ash and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the bet feeder 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the belt 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 2-9: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that coal is not spill 
over the sides of the belt? 

ngN Check to see that coal is not spilling over the sides of the belt. 

Y 

Have you checked to see that fine moist coal s ftb^ 
sticking to the belt? 

Check for fine moist coal sticking to the belt. 

Have you checked to see that the belt is in gdocN w 

condition? 

Check working condition of the belt. 
NOTE: See Operational Section of Figure 4-7. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can 
lodged between the belt feeder and the discharge opening onto the ' 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between th^ 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and betweer 
feeder and the discharge opening onto the belt feeder. 

aecome 
feeder. 

belt feeder 

belt feeder 

the belt 
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FIGURE 2-10: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Belt Feeder) 

Have you checked to see that fine damp coal 
not sticking to the belt? 

Check to see that fine damp coal is not sticking to the belt. 

Have you checked to see that coal is not spilling^ 
over the sides of the belt? 

Check to see that coal is not spilling over the sides of the belt. 

Y 

Have you checked the condition of the Delt a ldlthe Check the working condition of the belt. 
conveyor belt system? NOTE: See Operational Section of Figure 4-7. 

Y 

* If this problem re 
most likely due tc 

ioccurs, it is 
) coal quality. Operational 

■ 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between!tne be\t 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 2-11: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting 

Have you checked for broken or worn out spifrrgs?" 
N Check the condition of the springs and replace any that |are 

broken or worn out. 

Y 

Have you checked for fine damp coal packec irN | 

the feeder? 
Check to see that fine damp coal is not packed in the feoder, 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the vibrating feeder. A highly abrasive coal can therefore wear away the 
metal surfaces along the vibrating feeder discharge. j 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface along the vibrating 
feeder discharge. 
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FIGURE 2-12: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the proper setting. 

Hi ve you checked for broken or worn out spring N J Check the condition of the springs and replace any that sire 
broken or worn out. 

*Have you checked for fine damp coal packed in 
the feeder? 

Check for fine damp coal packed in the feeder. 

Have you checked for large rocks, wood or pieossN 
<pf coal lodged in the feeder? 

Check for and remove any large pieces of coal, wood, or 
foreign objects that have become lodged in the feeder. 

other 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening and 
between the vibrating feeder discharge opening and the coal feed conveyor. 
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FIGURE 2-13: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Vibrating Feeder) 

Have you checked for fine damp coal that hap   M 
«e accumulated or become packed around the fpeder 

discharge? 

Y 

Have you checked for wood, rocks, large coel 
particles or other foreign objects that may be 
obstructing coal flow from the discharge? 

Check for fine damp coal that has become packed or has 
accumulated around the feeder discharge.   

_Ü_J Check for wood, rocks, large coal particles or other foreign 
objects that may be obstructing coal flow from the discharge. 

Have you checked the intensity of vibrations I jeWg^ 
imparted by the feeder? 

Check and adjust the intensity of vibrations to the proper setting. 

Have you checked for worn or broken spring: ,?N J Check for and replace any worn or missing springs. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Jischarde 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder di--1— 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveydr 

between 

between 

and 
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FIGURE 2-14: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations beiNg^ 

imparted by the feeder?  
Check and adjust the feeder vibration intensity to the 
proper setting. 

Have you checked for broken or worn out springs" 
N 

Check and replace any broken or worn out springs. 

Have you checked for fine damp coal packec inN ^ 
the feeder? 

Check and remove any fine damp coal packed in the feeder. 

Have you checked for large rocks, wood or lajrqfel 
coal particles lodged in feeder? 

Check and remove any rocks,wood, large coal particles 
that may have become lodged in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anoj between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening and 
between the vibrating feeder discharge opening and the coal feed conveyor. 
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FIGURE 2-15: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Screw Feeder) 

Have you checked to see that fine damp coal isWcj 
packed in between the screw and the casing 

Check to see that fine damp coal has not become packep 
in between the screw and the casing. 

Have you checked the speed at which the scievHs.   Check and adjust the speed at which the screw 
turning (rotating)?                                                    is turning (rotating). 

Y 

Do you routinely inspect and maintain the scr 
auger to ensure its proper working condition? 

3V\N Inspect screw conveyor routinely. 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
) coal quality. Operational 

r 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A highly abrasive coal can therefore Wear 
away the metal surfaces of the screw feeder. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw feeder. 
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FIGURE 2-16: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Screw Feeder) 

N, Turn on the auger. is me auger lurneu on • 

Y 

N 
Check and adjust the speed of the screw. 

Have you checked for large rocks, wood, piece&l 
of coal or other foreign objects preventing coiHfew 
onto the coal feed conveyor? 

Have you checked for frozen coal? 

Have you checked for fine damp coal packec N_ 
between the screw and the casing? 

Check for and remove any large rocks, wood, pieces of doal 
or other foreign objects preventing coal flow onto the coal 
conveyor. 

or 
feed 

Check for and dislodge any frozen coal. 

Check for fine damp coal that may be packed between thje 
screw and the casing. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing sprrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. ] 
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FIGURE 2-17: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Screw Feeder) 

Is the screw auger turned on? Turn the auger on. 

Y 

Have you checked the speed at which the scievWs^ 
turning (rotating)? 

Check and adjust the speed at which the screw is turning! 
(rotating). 

Have you checked for large rocks, wood, pie^esof 
*    coal or other foreign objects preventing coal f|©> 

onto the coal feed conveyor? 

Check for and remove any large rocks, wood, pieces of coal or 
other foreign objects preventing coal flow onto the coal feed 
conveyor. 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Have you checked to see that fine damp coal N 
is not packed in between the screw and the cjasing?| between the screw and the casing 

Check to see that fine damp coal has not become packed in 

Do you routinely inspect and maintain the scr;wN „ 
feeder to ensure its proper working condition'' 

Inspect the screw feeder and maintain it to ensure its 
proper working condition. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

■ r 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. 
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FIGURE 2-18: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feed From The Automatic Coal Reclaim 

(Screw Feeder) 

Have you checked the speed of the screw? Check to make sure the screw speed is properly set and 
remains constant. 

Have you checked to see that fine damp coed isN 
not packed in between the screw and the casing? 

I 
Check to see that the fine damp coal has not become packed in 
between the screw and the casing. I 

Have you checked for partial pluggage? 
Check for foreign objects that may be obstructing coal flow 
from the screw. 

Have you checked for frozen coal? Check for and remove any frozen coal. 

Do you routinely inspect and maintain the sc 'evN 
auger to ensure proper working condtions? 

Routinely inspect and maintain the screw auger to ensure 
proper working conditions. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casiqc 
surrounding the screw feeder. 
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FIGURE 2-19: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric sharf? Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper 
speed? 

Check and adjust the speed of the eccentric shaft. 

Y 

Do you routinely lubricate the bearings, roller:;, Aihd 
eccentrics? 

Lubricate bearing, rollers, and eccentrics to minimize excess 
wfsar due to dust and fine material piling up on the parts. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A high abrasive coal can therefore wear feway 
the metal surfaces on the reciprocating feed plate and along the walls of the 
discharge opening onto the coal feed conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surfaces on the reciprocating plate and 
along the walls of the discharge opening onto the coal feed conveyor. 
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FIGURE 2-20: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Reciprocating Feeder) 

shaft? 
Have you checked the stroke of the eccentrid^J Check gnd gdjust thfl stroke of the eccentric shgh 

Is the eccentric shaft operating at the proper 
speed? 

Check and adjust the speed of the eccentric shaft. 

Do you routinely lubricate the bearings, roller^, N 
and eccentrics? 

Lubricate bearings, rollers, and eccentrics. 

Have you checked for fine damp coal that N 
has become packed in the feeder? 

Check for and remove any fine damp coal that has 
accumulated or become packed in the feeder. 

,Y 

Have you checked for rocks, wood, large coejl N_ 
particles or other foreign objects that have become 
lodged in the feeder? 

Check for and remove any rocks, wood, large coal particles 
that have accumulated or become packed in the feeder 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
packed in the discharge opening onto the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening onto the 
coal feed conveyor. 
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FIGURE 2-21: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 

shaft? 
Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper 
speed?   

*■ Check and adjust the speed of the eccentric shaft. 

Have you checked for fine damp coal that has N 
become packed in the feeder? 

Check for and remove any fine damp coal that has 
accumulated or packed in the feeder.       

Have you checked for rocks, wood, large coajl 
particles or other foreign objects that may ha' 
become lodged in the feeder?  

Check for and remove any rocks, wood, large coal particlps 
that have accumulated or become packed in the feeder. 

Y 

Do you routinely lubricate the bearings, rollers, N ^ 
and eccentrics? 

Lubricate bearings, rollers and eccentrics as needed. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening. 
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FIGURE 2-22: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked for fine damp coal that ha&NL^. 
accumulated or become packed in the feedef? 

Have you checked for rocks, wood, large coajl  N 
particles or other foreign object that may be 
obstructing coal flow? 

Y 

Check for and loosen any fine damp coal that has 
accumulated or become packed in the feeder, 

Remove any foreign objects, rocks, wood, large coal partjcles 
that may be obstructing coal flow. 

Have you checked the stroke of the eccentricUhafc? Check and adjust the stroke of the eccentric shaft. 

I 
is the eccentric shaft operating at the proper speeetf Check and adjust the speed of the eccentric shaft. 

Do you routinely lubricate the bearings, rollers N m 

and eccentrics? 

Routinely inspect and lubricate bearings, rollers, and eccpntrics 
to minimize excess wear due to dust and fine coal piling 
upon the parts. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

Hig 

Hig 

h Ash - A high ash coal becau 
content can become pa 

h Moisture - A high moisture c 
content can accumulate 

se it can have a high clay and 
eked or accumulate in the disc 
oal especially if it has a high as 
or pack in the discharge oper 

high moisture 
harge opening, 
h fines 
ing. 
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FIGURE 2-23: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Feed Conveyor 

(Belt Conveyor) 

the conveyor setup? 

I 
Have you checked the alignment of all parts of N J Check the alignment of all parts of the conveyor set-up 

conveyor belt, idlers, take ups, belt conveyor drives. 

Y 

Have you checked to see that each part of th 
conveyor set-up is firmly set? 

Check to see that each part of the conveyor system is firijnly 
set so that it will not rock or get out of alignment. 

Y 

Have you checked the belt tension? N. Check and adjust the belt tension. 

Y 1 

Do vou DroDerlv and systematically lubricate N 
Lubricate as necessary the entire conveyor belt system. 

the entire conveyor b elt system? 

Y 

Have you checked for frozen belt idlers? Check for frozen belt idlers. 

Are all idlers, drive terminals and pulleys, ancj belt, 
surface maintained with a clean surface? 

J_ 
Does the conveyor belt sag between carrying Y_ 
idlers? 

N 

Have you checked the belt speed? 

Y 

Maintain all idlers, pulleys, drive terminals, and the belt surface 
with a clean surface for belt alignment and long life. 

Adjust idler spacing and belt tension. 

Check belt speed and adjust to proper setting. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt conveyor. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregate* 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can rupture and wear away the belt surface. 

FIG2-23n/1 



USACERL TR 97/14, Vol 2 B27 

FIGURE 2-24: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked for large coal particles that rfelvg 
become lodged between idlers and the belt? 

Check for large coal particles, rocks, wood, other foreign 
that have become lodged between idlers and belt 

objects 

Have you checked to see that the belt is in 
proper working condition? 

Check to see that belt is in proper working condition 
NOTE: See Operational Section of Figure 4-7. 

Have you checked the automatic coal recaim foN 
pluggage? I 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 2-6 to identify the type of automatic coAl 
reclaim system you have and follow the operational section 
of the corresponding logic diagram for pluggage. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

T 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can become 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off center 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of tne 
belt possibly damaging the belt surface or causing the belt to run off centei. 
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FIGURE 2-25: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Belt Conveyor) 

Have vou checked to see that coal is not spill ndN, 
over the sides of the belt? 

oneCK ror coal spilling over ine siaes oi me Den. 

' Y 

Have you checked to see that fine moist coal 
not sticking to the belt? 

IsN, 
Check for moist fine coal sticking to the belt. * 

■ 
Y 

Have you checked to see that the belt is in gc lodH , Checking the working condition of the belt. 
NOTE: See Operational Section Of Figure 2-7. working condition? 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
coal quality. 

Operational 

■ 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becone 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of tne 
belt possibly damaging the belt surface or causing the belt to run off centei. 
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FIGURE 2-26: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked to see that fine damp coal is Not 
sticking to the belt? 

Check to see that fine damp coal is not sticking to the belt. 

k 
over the sides of the belt? 
Have you checked to see that coal is not spill ncN »   Check to see that coal is not spilling over the sides 

of the belt. 

Have you checked to see that the belt is in proper 
working condition? 

Check the working condition of the belt. 
NOTE: See Operational Section of Figure 2-7. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becone 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of tne 
belt possibly damaging the belt surface or causing the belt to run off centei. 



B30 USACERL TR 97/14, Vol 2 

FIGURE 2-27: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

for Excess Wear In The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal 
not become packed in between the screw an<Ü 
the casing? 

"S 

\ 

Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Y 

Have you checked the screw speed? 

I 
Check and adjust the speed at which the screw is turning. 

Do you routinely inspect and maintain the scr swNo^   Perform routine inspections and maintenance to ensure that 
keep it in proper working condition? the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact witi 
the screw conveyor. A highly abrasive coal can therefore wear away the 
metal surfaces of the screw conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw conveyor. 
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FIGURE 2-28: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked for large rocks, wood, pieoespf 
coal or other foreign objects that may be preventing 
flow of coal? 

Have you checked the speed of the screw? 

Check for and remove any large rocks, wood, pieces of coal 
or other foreign objects preventing coal flow. 

heck and adjust speed of the screw. 

*Have you checked for frozen coal? *   Check and dislodge any frozen coal. 

;oal reclaim? 
Have you checked for pluggage in your automatibNU Inspect your automatic coal reclaim system for pluggage. 

Note: See Figure 4-6 to identify the type of automatic 
coal reclaim system you have and follow the operational 
section of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

T 
1. Excess Coarse 
2. Excess Fines 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casinij 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casini 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 2-29: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal 
not packed in between the screw and the casing? 

isN Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked the speed at which the scievNs^ 

operating? 

Have you checked for frozen coal? 
N 

Check the speed at which the screw is operating and adjust to 
the proper setting. 

Check for and dislodge frozen coal. 

Have you checked the coal feed rate to the sdreW, chec|< gnd adjust coa| feed rate frQm you automatic coa, tedaim 

conveyor? 

Do you routinely inspect and maintain the scr;wN 
feeder to ensure its proper working condition'1 

Perform routine inspections and maintenance to ensure 
that the screw conveyor operators properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 2-30: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked the speed of the screw? Check and adjust the speed of screw to the proper setting. 

Have you checked to see that fine damp coal 
not packed in between the screw and the casing? 

isN Keep fine damp coal from packing between the screw and 
the casing. 

*    Have you checked for partial pluggage? 
Check for foreign objects that may be affecting coal flow from 
the screw. 

w 
N _ 

Have you checked for frozen coal? Check for and remove frozen coal. 

Do you routinely inspect and maintain the screwN J Perform routine inspections and maintenance to ensure that 
conveyor to ensure proper working condition? the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. I 
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FIGURE 2-31: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 
(Bucket Conveyor) 

Do you start the elevator with buckets empty' Elevators should be started with buckets empty. 

Y 

Do you stop the elevator after the buckets are  N „ 
free of material? 

Stop elevators only after the buckets are empty of coal. 

rate within rated capacity? 

Are you feeding coal to the elevator at a uniforn'N      Coal should be fed to elevator at a uniform rate within rated 
capacity. 

Y 

Do you inspect chains regularly? 

Inspect chains regularly for wear on the side bar inner faoes, -• 
wear indicates spracket misalignment -- loose pins, miss ng 
cotters and roller wear. Such conditions should be corrected 
immediately.  

Do you operate conveyor during prolonged 
shutdowns? 

Elevators should be operated frequently to avoid freezing and 
take-ups should be loosened to subsequently avoid undue 
tension on chains 

Have you checked the belt for proper alignm 
N 

nt?- Check the belt for proper alignment. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the bucket conveyor. A highly abrasive coal can therefore wear away chain 
joints and bucket linings. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasivenes;;. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain joints and bucket linings. 
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FIGURE 2-32: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal accumulating 
or packing between the buckets and the belt    ~ 

Check to see that fine damp coal is not accumulating or 
packing between the buckets and the belt. Adjust bucket 
so as to provide spacing between bucket and belt. 

Have you checked for fine coal or coarse 
coal packing in buckets? 

Check for and remove any coal - coarse or fine - that hav£ 
become packed or lodged in the bucket. 

Are you feeding coal to the bucket at a unifor nN 
rate within rated capacity? 

Coal should be fed to bucket at a uniform rate within ratep 
capacity. 

Y 

Have you checked to see that the buckets are 
securely fastened to belt or chain? Check to see that buckets are securely fastened to chain or belt. 

Have you checked your automatic coal reclaim Wr_ 
pluggage? 

Check your automatic coal reclaim for pluggage 
NOTE: See figure 4-6 to identify the type of automatic coal 
reclaim system you have and follow the Operational Section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 2-33: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal accumulating 
or packing between the buckets and belt and 
buckets? 

in the 
Check to see that fine damp coal is not accumulated or packing 
between the buckets and the belt and in buckets. | 
Adjust bucket so as to provide spacing between bucket and belt. 

Are you feeding coal to the buckets at a uniformN ^ 

rate within rated capacity? 

I Have you checked to see that the buckets are   N 
securely fastened to chain or belt? 

Y 

Have you checked the belt for proper alignment?-*- 

Are you missing any buckets? 
N 

Coal should be fed to buckets at a uniform rate within rated 
capacity. | 

Check to see that buckets are securely fastened to chain or belt. 

Check to see that the belt is in alignment with the idlers. 

*■ Inspect conveyor and replace any worn or missing brackets. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
JL 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the j 
receiving hopper (boot) and can become wedged between the bucket andjbelt 
causing trouble with attachment bolts. | 

Excess Fines - Fine coal because it can have a high clay and high moisture I 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,  j 

High Ash - A high ash coal because it can have a high clay and high moisture ! 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt.   I 

High Moisture - A high moisture coal especially if it has a high ash fines ; 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 



USACERLTR97/14,Vol2 B37 

FIGURE 2-34: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

Erratic Feeding From The Coal Feed Conveyor 

(Bucket Conveyor) 

Have you checked for fine damp coal 
accumulating or packing between the buckel 
and the belt? 

^u Check to see that fine damp coal is not accumulating or packing 
between the belt and the buckets. Adjust buckets to proyide 
spacing between the bucket and the belt. i 

Have you checked for fine or coarse coal pacjkea , 
in the buckets? 

T< 
liSrrrN 

rate within rated capacity? 

Check for fine or coarse material that may be packed in j 
the buckets. ! 

Are you feeding coal to the buckets at a uniforrrN J Coal should be fed to the buckets at a uniform rate within 
rated capacity. 

Have you checked to see that the buckets are  N K 

securely fastened? 
Check to see that all buckets are secure. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become wedged between the bucket andjbelt 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture | 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,  j 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt.   I 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 2-35: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of Coal Feed Conveyors 
(Redler Conveyors) 

Do you start the conveyor when it is empty? Conveyor should be empty when started. 

Do you stop the conveyor when it is empty? Conveyor should be stopped only when empty. 

„Y 

Do you operate the conveyor during prolonged N 
shutdown? 

Where operation is seasonal or long shutdown periods opcur 
empty equipment should be operated awhile at regular 
intervals to keep all working parts turning freely. 

Have you checked the speed of the redler? Check the speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the redler conveyor. A highly abrasive material can wear away chain, 
skeleton flights and links. j 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregate 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate,      ! 
sand, quartz -- can wear away the chain, skeleton flight and links. 
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FIGURE 2-36: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked to see that fine damp coal 
has not become packed between the skeletoji 
flights? 

Check to see that fine damp coal has not become packed 
between the skeleton flights. 

Have you checked to see that coal is being fejd at a 
uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate withiifi 
rated capacity. 

Have you checked to see that coarse material --N 
rocks, wood, - have not become lodged between 
the duct and the skeleton flight chain? 

Check to see that coarse material -- rocks, wood, etc.-- have 
not become lodged between the duct or tube and the skeleton 
flight chain. I 

Have you checked your automatic coal reclaim <telr> 

pluggage? 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 4-6 to identify the type of automatic coal 
reclaim system you have and follow the Operational Sectiorp of 
the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become pkcked 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become pkcked 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 2-37: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked for fine damp coal that has N 
become packed in between the skeleton flights?- 

Check to see that fine damp coal has not become packed 
between skeleton flights. I 

I Have you checked to see that coarse material -N 
*    rocks, wood, frozen coal - has not become loj3gec 

between the duct and the skeleton flight? 

Check to see that coarse material -- rocks, wood, frozen coal -- 
has not become lodged between the duct and the skeleton flights. 

Y 

Have you checked to see that coal is being f^d Ha 
uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate withirj rated 
capacity. 

IY 
r 

Have you checked the speed of the redler? 
N ■» Check the speed and adjust to the proper setting. 

Y 

* If this problem re 
most likely due tc 

joccurs, it is 
D coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. j 

Excess Fines - Fine coal because it can have a high clay and high moisture j 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. | 

High Ash - A high ash coal because it can have a high clay and high moisture j 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. j 

High Moisture - A high moisture coal especially if it has a high ash fines | 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. ! 
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FIGURE 2-38: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked that fine damp coal has n<ht N , 
become packed between the skeleton flights? 

Check to see that fine damp coal has not become packed 
between skeleton flights. 

Have you checked to see that rocks, wood, IE rge. 
coal particles have not become lodged betweerr 
the duct and the skeleton flights? 

Check to see that rocks, wood, large coal particles 
have not become lodged between duct and skeleton flights. 

Al 
Have you checked to see that the coal is beirg N 
fed at a uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate 
within rated capacity. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 2-39: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Chutes) 

Have you checked for large rocks, wood, pietfces of 
coal, frozen coal or other foreign objects prevjenHqc; 
coal flow out of the chute? 

Remove any large rocks, wood, pieces of coal, frozen coal 
other foreign objects that may be preventing coal flow out 
chute. 

or any 
of the 

Y 

Have you checked for fine damp coal that ma/ Mv€ 
accumulated or become packed in the chute' 

Remove any fine damp coal that may have accumulated <pr 
become packed in the chute. 

Have you checked your automatic coal reclaijn ffislr^ 
pluggage? 

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 4-6 to identify the type of automatic coal 
reclaim system you have and follow the Operational Sectipn 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 

H 

H 

gh Ash - A high ash coal beca 
content can clog the c 

gh Moisture - A high moisture 
content can clog the c 

use it can have a high clay anc 
hute discharge opening. 

coal especially if it has a high < 
iute discharge opening. 

1 high moisture 

ash fines 
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FIGURE 2-40: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Chutes) 

Have you checked for ratholing? 

Have you checked for partial pluggage? 

Check for moist fine coal packed against the walls of the chute. 

Check to see that foreign objects are not slowing the flow of 
coal out of the chute. 

Have you checked for frozen coal? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

N_J Check for frozen coal that may be slowing the flow of coal 
out of the chute 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chu 
discharge opening. 
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FIGURE 2-41: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Chute) 

Have you checked for damp fine coal that hap 
become packed along chute walls or at the 
discharge end? 

Check for fine damp coal that has accumulated along 
walls or at the discharge end. 

chute 

Have you checked for rocks, wood, large coe I  N 

particles or other foreign objects that may be - 
obstructing coal flow from the chute? 

Check for wood, rocks, large coal particles or other foreign 
objects that may be obstructing coal flow from the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 2-42: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feeders 

(Chute) 

Are there large rocks, wood, pieces of coal 
frozen coal or other foreign objects preventing 
coal flow out of chute? 

Ji* Remove frozen coal or any foreign objects so coal flows 
freely from chute. 

Have you checked for pluggage in the coal 
bunker? 

Check for pluggage in the bunker. 
NOTE: See Operational Section of Figure 4-45. 

Y 

Have you checked for pluggage in you coal t'.e& ^ 
conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 4-6 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Y 

Have you checked your automatic coal reclaim fltdr^ 
pluggage? 

Check for pluggage in the automatic coal reclaim. 
NOTE: See figure 4-6 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 
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FIGURE 2-43: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In the Coal Feeder 
(Chutes) 

Have you checked for fine damp coal that has  N 

become packed along the walls in the chute? 
Check for fine damp coal that has become packed along 
walls of the chute. 

the 

Y 

Have you checked for coarse material - rocks, N 
wood, frozen coal, -- that is obstructing flow fijom 
the chute? 

Check for coarse material - rocks, wood, frozen coal -- and 
other foreign objects that are obstructing flow from the cr utes, 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut£ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 2-44: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feeder 

(Chutes) 

Have you checked for wood, large rocks, pie<fce*J 
of coal, or foreign objects preventing coal flow 
out of the chute? 

Check for and remove any large rocks, wood, pieces of 
any other foreign objects preventing coal flow out of the 

coal or 
c hutes. 

Have you checked for fine damp coal that ma\:_taüy_e 
packed or accumulated in the chute? 

Check for and remove fine damp coal that may have packed 
or accumulated in the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 2-45: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Bunker 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects preventing N 
coal flow from the bunker? 

Remove frozen coal or any foreign objects preventing 
flow from the coal bunker. 

Have you checked for pluggage in your coal IJedtfl 

conveyor? 

Y 

Have you checked your automatic coal reclaim for 
pluggage?   

coal 

Check your feed conveyor for pluggage. 
NOTE: See figure 4-6 to identify the type of automatic coal 
reclaim you have and follow the Operational Section of th e 
corresponding logic diagram for pluggage. 

Check you automatic coal reclaim for pluggage. 
NOTE: See figure 4-6 to identify the type of automatic coil 
reclaim you have and follow the Operational Section of tr e 
corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the bunker discharge opening. 
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FIGURE 2-46: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For insufficient Capacity In The Bunker 

Have you checked for fine damp coal that has_ 
become packed along the bunker walls? 

Remove fine damp material that has become packed along the 
walls of the bunker. 

Y 

Have you checked for coarse material -- rocks, N 
wood, etc, -- or foreign objects that are obstructing 
flow from the bunker? 

Remove any coarse material that may be obstructing flow, from 
bunker. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 
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FIGURE 2-47: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erratic Feeding From The Coal Bunker 

Have you checked for damp fine coal that has N 
become packed along the bunker walls? 

Check for fine coal that has accumulated or become packed 
along the bunker walls. 

Y 

Have you checked for rocks, wood, or large (joäN m 

particles that may be obstructing coal flow? 

Check for rocks, wood, large coal particles or other foreic n 
objects that may be obstructing coal flow from the bunke ■. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 

'discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the burlker 

discharge opening. 
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FIGURE 2-48: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Hopper 

Does the hopper have a cut-off gate? Check to see that the gate is completely opened and sec jred 

Have you checked for large rocks, wood, piecejyof 
coal, that are preventing coal flow onto the g ate? * 

Check for and remove large rocks, wood, pieces of coal tjhat 
are preventing coal flow onto the grate. 

Have you checked for pluggage in the coal 
feeder? 

Check for pluggage in the coal feeder. 
NOTE: See Operational Section of Figure 4-42. 

Have you checked for pluggage in the coal 
bunker? 

I 
Check for pluggage in the coal bunker. 
NOTE: See Operational Section of Figure 4-45. 

Have you checked for pluggage in you coal fedd | 

nonvRvor? conveyor' 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 4-6 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Have you checked your automatic coal recla m fi>^ 
pluggage? 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 4-6 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1.. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

Ml 

Hi 

gn Asn - A high ash coal beca 
content can clog the h( 

gh Moisture - A high moisture 
content can clog the h 

jse it can have a high clay anc 
spper discharge opening. 

coal especially if it has a high e 
spper discharge opening. 

high moisture 

ish fines 
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FIGURE 2-49: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

Insufficient Capacity In The Coal Hopper  
Have you checked the level of coal in the hoigML Check the level and fill the hopper with coal. j 

Does the hopper have a cut-off gate? 
Check to see that the cut-off gate has been opened completely 
and is in a secure position. 

t 
Have you checked for damp fine coal sticking t(frl „  Check for fine damp coal sticking to the hopper walls 
the hopper walls obstructing coal flow? -..-»-..-*= obstructing coal flow. 

Y 

Have you checked for rocks, wood, or large aoäSI m 

particles or foreign objects preventing coal fltpw? 

Y 

Check for rocks, wood, large coal particles or other foreign 
objects that may be preventing coal flow? J 

Have you checked the coal regulating gate? Check and adjust the position of the coal regulating gate 

Do you have a chain and traveling grate?   ~\-^U\ Check and adjust the grate speed to the proper setting.  | 

Check and adjust the interval and duration of vibrations. | Do you have a vibrating grate? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

i 1. Excess Coarse 
I 2. Excess Fines 

"1 3. High Ash 
| 4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 

discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopper 

discharge opening. 
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FIGURE 2-50: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Hopper 

Have you checked for damp fine coal sticking tdN 
the hopper walls? Check for fine damp coal sticking to the hopper walls. 

Y 

Have you checked for rocks, wood, or large coäll 
particles or foreign objects? 

Check for rocks, wood, large coal particles or other foreic n 
objects that may be obstructing coal flow. 

Is the hopper cut-off gate securely open? Check to see that the hopper cut-off gate has been secursly 
opened. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 
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FIGURE 2-51: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Wear Of The Feeder-Distributor Mechanism 

Have you checked that fine damp coal is not 
packed in the rotor blades or between spillin 
plate and hopper?     

Check for fine damp coal packing or accumulating in 
the rotor blades or between spill plate and hopper. 

Have you checked length of stroke of feed pi 
^_J Check and adjust the length of stroke of feed plate to reg|ulate 

coal from the hopper. 

Y 

Have you checked the spill plate? 

Y 

N     Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blai Check rotor blade speed. 

Y 

* If this problem reoccurS, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 

2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of solid particles moving parallel 
to and in contact with metal surfaces. A highly abrasive coal can wear 

away the feed plate, spill plate and rotor blades. 
Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 

quartz particles in coal and is used to evaluate a coal's abrasiveness 

High Ash - Ash having a high impurities content - clay, slate, sand, quartz -- 
can wear away the metal surfaces as it comes in contact with the feed plate, 
spill plate, and rotor blades. 



USACERLTR97/14,Vol2 B55 

FIGURE 2-52: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage From The Feeder Distributor Mechanism 

Have you checked for large coal particles, rocks, 
wood or other foreign objects preventing coailöw» 
from the spill plate to rotor? 

Check for and remove any large coal particles, rocks, wcjod or 
other foreign objects that may be preventing coal flow fro-m 
spill plate to rotor. 

Y 

Have you checked for large coal particles or othpf 
foreign objects that may be plugging rotor blades';'"  objects that may be plugging the rotor blades 

Check for and remove any large coal particles or foreign 

3 N Have you checked for fine damp coal that ha 
become packed or accumulated between sp 
and hopper discharge or in between rotor bl&des? 

II plat« 
Check for and remove fine damp material that may have 
accumulated or become packed between spill plate and 
discharge or in between rotor blades. 

hopper 

Have you checked the coal hopper for pluggage £h Check the coal hopper for pluggage. 
NOTE: See Operational Section of Figure 4-48. 

Have you checked the coal feeder for plugg 
Check the coal feeder for pluggage. 
NOTE: See figure 4-6 to identify the type of coal feeder 
you have ana follow the operational section of the corresponding 
logic diagram for pluggage.  

Have you checked the raw coal bunker for 
pluggage? 

Check the raw coal bunker for pluggage. 
NOTE: See operational section of figure 4-45. 

Have you checked the coal feed conveyor 
for pluggage? 

Check the coal feed conveyor for pluggage. 
NOTE: See figure 4-6 to identify the type of coal feed 
conveyor you have and follow the operational section of the 
corresponding logic diagram for pluggage. 

Have you checked your automatic coal reclaipi 
pluggage? 

i Mr Check your automatic coal reclaim for pluggage. 
NOTE: See figure 4-6 to identify the type of automatic 
coal reclaim you have and follow the operational section <bf the 
corresponding logic diagram for pluggage. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 2-52 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage From The Feeder Distributor Mechanism 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

 »- 

Excess Coarse - Coarse coal particles may become lodged between rotor and rotor 
blades, and hopper discharge and spill plate preventing coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate between hopper discharge and 
or between rotor blade. 

High Ash - A high ash coal because it can have a high clay and a high moisture 
content can become packed or accumulate between hopper discharge and 
or between rotor blades. 

High Moisture - A wet coal can become packed or accumulate between hopper 
discharge and spill plate or between rotor blades. 

spill plate 

spill plate 
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FIGURE 2-53: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Insufficient Capacity From The Feeder Distributor Mechanism 

Have you checked for fine damp coal that has 
become packed or accumulated between spi 
and hopper discharge or in between rotor blades? 

Check for and remove fine damp material that may have 
accumulated or become packed in the rotor blades. 

Y 
N 

Have you checked length of stroke of feed plate»- Ch°°k ^d adjust the length of stroke of feed plate to regelate 
~ coal from the hopper. 

Y 

Have you checked the spill plate? 

Y 

Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blapos?» Check rotor blade speed. 

Y 

* If this problem re 
most likely due tc 

joccurs, it is 
) coal quality. Operational 

■ r 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles may become lodged between rotor and rotor 
blades, and hopper discharge and spill plate preventing coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate between hopper discharge and 
or between rotor blade. 

High Ash - A high ash coal because it can have a high clay and a high moisture 
content can become packed or accumulate between hopper discharge and 
or between rotor blades. 

High Moisture - A wet coal can become packed or accumulate between hopper 
discharge and spill plate or between rotor blades. 

spill plate 

spill plate 
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FIGURE 2-54: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erratic Feeding From The Feeder Distributor Mechanism 

Have you checked for fine damp coal that has        . - —  
become packed or accumulated between spiH-pltfe Check for and remove fine damp material that may have 
and hopper discharge or in between rotor blades? | accumulated or become packed in the rotor blades. 

31 
Have you checked length of stroke of feed pi 

N 
ale?» 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

Y 

Have you checked the spill plate? 
N J Check and adjust spill plate to change the point at which the 

coal comes in contact with the rotar blades. 

Y 

Have you checked the speed of the rotor blades? B&. Check rotor blade speed. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles may become lodged between rotor and rotor 
blades, and hopper discharge and spill plate preventing coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate between hopper discharge and 
or between rotor blade. 

High Ash - A high ash coal because it can have a high clay and a high moisture 
content can become packed or accumulate between hopper discharge and 
or between rotor blades. 

High Moisture - A wet coal can become packed or accumulate between hopper 
discharge and spill plate or between rotor blades. 

spill plate 

spill plate 
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FIGURE 2-55: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

(Boiler) 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_*. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

lY 

Have you checked FD fan speed, FD fan inlel 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes amp 
and FD fan speed to balance air flow through grates. 

N 
Have you checked the overfire air jets? 

onecK ana adjust overrire air jets so as to improve mixing 
combustible qases and keep flame off of boiler walls. 

Y ■ 

Have you checked the length of stroke of fee 
plate? 

i   N, Check and adjust the length of stroke of feed plate to reg 
coal from the hopper. 

ulate 

rY 

N, the Have you checked the spill plate? Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

Y 

Have you checked the speed of the rotor bla< 
N 

Check and adjust the speed of the rotor blades. Jes? ■■ 

Y 

Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. uo you nave a vioraung grater 

.N 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 

N r 

Y Check to make sure the grates are back in position 
and perfectly flat. 

Do you have a dumping grate? 

N 1 

D Have you checked ID fan inlet vanes, ID fan d 
and ID fan speed? 

arrtfter sCheck and adjust ID fan inlet vanes, ID fan dampers and 
fan speed to balance gas flow through chimney. 

Y 

uperationai 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-55 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Heating Value 
2. Low Volatile Matter 
3. High Fixed Carbon 
4. High ASH 
5. Excess Coarse 
6. Excess Fine 
7. Low Moisture 

_(See Appendix A 
For Test Methods) 

Low Heating Value ■ If the coal is lower in heating value more will need to be 
burned to meet demand which can lead to increase operation and maintenance of 
storage and handling equipment. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

High Ash - If excessive ash particles can become sufficiently thick on the grate 
to seriously restrict air flow through the grate and fuel bed making it 
difficult to complete combustion. 

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and 
hoppers causing uneven burning, an uneven ash and coal bed on the gratle. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 2-56: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 
I Have you checked to see that the boiler is 
! operating at the excess air level recommendedJay^. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

I Have you checked FD fan speed, FD fan inlel 
j vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked length of stroke of feed plite? ■• 
N Check and adjust the length of stroke of feed plate to regelate 

coal from the hopper. 

Have you checked the speed of the rotor blacies? •* 

LY 

Have you checked the spill plate? 

h 
Do you have a vibrating grate? 

N 

I Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

N 

N 
Check and adjust the speed of the rotor blades. 

Y ^ Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotor blades. 

|N 
Y 

Check and adjust the grate speed. Do you have a traveling grate? 

Y r 
i Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Check to make sure the grates are back in position 
and perfectly flat. 

Have you checked the gas velocity through tr|e N 
cyclone? Check and adjust gas velocity through cyclone. 

Have vou checked to see that flv ash reiniecti onN, 
lines are not plugged? 

unecK 10 see inai ny asn reinjecuon lines are noi plugged . 

' Y 

arrfper D Have you checked ID fan inlet vanes, ID fan d sCheck and adjust ID fan inlet vanes, ID fan dampers and 
and ID fan speed? fan speed to balance gas flow through chimney. 

Y 

uperationai 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-56 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Volatile Matter 
2. High Fixed Carbon 
3. Excess Fine 
4. Low Moisture 

_(See Appendix A 
For Test Methods) 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines -Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 2-57: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Boiler Components 

(Grates) 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLDy_, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
N     Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

„Y 

Have you checked the spill plate? Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades?-*- 

Do you have a vibrating grate? 

F 
Do you have an overlapping grate? 

IN 

Do you have a dumping grate? 

Check and adjust the speed of the rotor blades. 

I- 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-57 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Boiler Components 

(Grates) 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the grate. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the grate. 

High Ash - Ash high in clays and shale can react during the combustion process 
to form a corrosive deposit on the grate. 

Excess Fines - Fines high in ash -- clay and shale - can react during the 
combustion process to form a corrosive deposit on the grate. 
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FIGURE 2-58: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Segregation On The Grate 

Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the spill plate? Check and adjust spill plate to change the point at which 'the 
coal comes in contact with the rotar blades. 

N 
Have you checked the speed of the rotor blades?-** Check and adjust the speed of the rotor blades. 

Check and adjust the grate speed. Do you have a traveling grate? Y . 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. uo you nave a viorau ig graie < 

T» 
Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

Check and adjust the grate speed. 

Check to make sure the grates are back in position 
and perfectly flat. 

Have you checked the hopper for erratic feecfng? 
N Check the hopper for erratic feeding. 

NOTE: See Operational Section of Figure 4-50. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal-conveying equipment,       i 
hoppers, and in one area of the grate causing uneven feeding and uneven burning 
respectively. j 

Excess Fines - A high fines coal segregated in one area on the grate can lead to i 
high particulate loading, high combustible heat losses and severe clinkering ; 
problems. 
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FIGURE 2-59: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pressure Across The Grates 

Have you checked to see that the boiler is nave yt_»u v/iic^nw *w j^v HI«* >..— — —..—  .- «i 
operating at the excess air level recommendepLfiy.» Inspect and adjust the air supply to the boiler, 
the manufacturer? 

Have you checked FD fan speed, FD fan inlel 
vanes, and FD fan dampers? 

N     Check and adjust FD fan dampers, FD fan inlet vanes and 
" and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? [- 

J: 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed N , 
plate? 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

Have you checked the spill plate? 
N w Check and adjust spill plate to change the point at which jthe 

| coal comes in contact with the rotar blades.' 

I Y 

N 
Check and adjust the speed of the rotor blades. Have you checked the speed of the rotor bla< les? ■ 

Y 1 

Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

.N \ Y 
Check and adjust the grate speed. Do you have an overlapping grate? 

N 
Y Check to make sure the grates are back in position         1 

and perfectly flat.                                                              | Do you have a dumping grate? 

N 

1 . M, Check the hopper for erratic feeding. 
NOTE: See Operational Section of Figure 4-50. Have you checked th e hopper ror errauc reec my? * 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-59 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pressure Across The Grates 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Free Swelling Index 
2. Excess Fines 
3. High Ash 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Excess Fines- A coal with too many fines can cake (agglomerate) or fuse 
large masses (clinkers) interfering with uniform air flow through 
the grate and fuel bed. 

High Ash- Ash on the grate can become thick enough to seriously restrict 
flow through the grate and the fuelbed. 

nto 

air 
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FIGURE 2-60: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Ash Bed On Grate 

Have you checked the length of stroke of feed  N , 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the spill plate? h 

i 
Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blattest-* Check and adjust the speed of the rotor blades. 

Do you have a traveling grate? IT Check and adjust the grate speed. 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

Do you have an overlapping grate? Check and adjust the grate speed. 

N 

Do you have a dumping grate? 
J Check to make sure the grates are back in position 
*| and perfectly flat. 

N 

Have you checked to see that the boiler is 
operating at the excess air level recommended-fiy^ 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlel 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

i Y 

Have you checked the overfire air jets? 
IN 

combustible gases and keep flame off of boiler walls. 

Y 

Operational 

■ Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-60 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Ash Bed On Grate 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - A high fines coal can segregate in one area of the grate causing 
uneven burning. 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals -- the FS'I is an indication of the 
coking tendencies of coal - tend to swell and produce a deep fuel bed. 

ash 
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FIGURE 2-61: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Coal Bed On The Grate 

Have you checked the length of stroke of feed  N 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the spill plate? 

Y 

N     Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blaates? 
N 

Check and adjust the speed of the rotor blades. 

Y 

Do you have a traveling grate? Check and adjust the grate speed. 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

N 

Do you have an overlapping grate? 

IN 

Check and adjust the grate speed. 

J_ 
Do you have a dumping grate? 

Y     Check to make sure the grates are back in position 
\ and perfectly flat. 

N 

Have you checked FD fan speed, FD fan inlet, 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anil 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-61 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Coal Bed On The Grate 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals --the FSI is an indication of the 
coking tendencies of coal - tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 2-62: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Burning On the Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLny^. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N „ 
plate? 

Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

,-Y 

Have you checked the spill plate? 
Check and adjust spill plate to change the point at which fhe 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor bladtes? Check and adjust the speed of the rotor blades. 

Do you have a traveling grate? •^ Check and adjust the grate speed. 

N 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

N 

Do you have an overlapping grate? 

N 

Check and adjust the grate speed. 

Do you have a dumping grate? 
Y     Check to make sure the grates are back in position 

and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-62 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Burning On The Grate 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals -- the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 2-63: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Warped, Burnt, Cracked Grates 

Have you checked to see that the boiler is 
operating at the excess air level recommende üSJL, 

the manufacturer? 
Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anil 
and FD fan speed to balance air flow through grates,      | 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N , 
plate? 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

Have you checked the spill plate? 
Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blattest Check and adjust the speed of the rotor blades. 

J Y 

Check and adjust the grate speed. Do you have a traveling grate? 1    Y » 1 
,N 

,   Y 
Check and adjust the on-off cycle of the vibrations. Do you have a vibrati ig grates I 

\» Y 
Check and adjust the grate speed. Do you have an overlapping grate? 

N 
r ' ,    Y Check to make sure the grates are back in position 

and perfectly flat. Do you have a dumping grate? 
T   » 1          ^ 

N 

vjpei auui ICH 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-63 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Warped, Burnt, Cracked Grates 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. Low Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal can segregate in one area of the grate creating a 
thin coal or ash bed on another area of the bed exposing the grates and tu> 
to the furnace heat. 

Excess Fines - Fine coal can segregate in one area of the grate creating a thin 
coal or ash bed exposing the grates and tuyeres to the furnace heat. 

Low Ash - The grates and tuyeres depend upon a covering of ash to protect them 
from the furnace heat, and a low-ash coal may not provide adequate protection 

High Moisture - Wet coal can clog in the supply chute or coal hopper while the 
stoker is in operation causing the grates and tuyeres to become exposed tc 
furnace heat. 

the 
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FIGURE 2-64: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers Of The Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommende iiSju. Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Y 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the spill plate? 
Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blai 

Y 

Do you have a traveling grate? 

Check and adjust the speed of the rotor blades. 

•* Check and adjust the grate speed. 

' rN 
Y 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

N 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 

N 
Y Check to make sure the grates are back in position 

and perfectly flat. Do you have a dumping grate? 

N 

upeiciuuiicii 

r                                           Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-64 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers Of The Grate 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Free Swelling 

2. Low Ash Fusion Temperatu 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likelyj 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will! become 
plastic or liquid forming a fused mass (clinker) on the grate surface. 
Clinkers can shut off air openings in tuyeres and interfere with    | 
the movement of fuel on the grate. 

Excess Fines- Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) interferring with uniform air flow through 
the grate and fuel bed. ; 
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FIGURE 2-65: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout On The Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommende i by, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlet. 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anil 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
N     Check and adjust overfire air jets so as to improve mixing 

"* combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N m 

plate? 
Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

„Y 

Have you checked the spill plate? 
Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blactesf-*"1 Check and adjust the speed of the rotor blades 

Y 

Do you have a traveling grate? Check and adjust the grate speed. 

N 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

\ N 
Y 

Check and adjust the grate speed. uo you nave an uveric 

N 
Y Check to make sure the grates are back in position 

and perfectly flat. Do you have a dumping grate? 

N 

ufjeicuiuiidi 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-65 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout On The Grate 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 
4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
to react with the carbon in the furnace high combustible losses can occur. 
Unburnt carbon will be carried over the grate into the ashpit. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. Unburnt 
carbon will be carried over the grate into the ashpit. 

Excess Fines - Too many fines on the grate can lead to high particulate loadings 
because they are easily carried out of the furnace and high combustible losses 
because the particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite the 
coal. Unburnt carbon can then get carried over the grate into the ash pit if 
there is not enough time allowed for the coal to burn on the grate. 
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FIGURE 2-66: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Refractory Surfaces 

Have you checked to see thai the boiler is 
operating at the excess air level recommende USJL«. 

the manufacturer? 
Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlel 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 
plate? 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. | 

„Y 

Have you checked the spill plate? ^ Check and adjust.spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades? 

Do you have a vibrating grate? 

Do you have an overlapping grate? 

Do you have a dumping grate? 

Check and adjust the speed of the rotor blades. 

iY 
T 

Y , Check and adjust the grate speed. Do you have a traveling grate? 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 



USACERL TR 97/14, Vol 2 B81 

FIGURE 2-66 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Refractory Surfaces 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on refractory surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on refractory surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on refractory surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on refractory surfaces 
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FIGURE 2-67: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air level recommende 1 fry , 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers'.' 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the spill plate? 

lY 

Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blades?-*" 
N 

Check and adjust the speed of the rotor blades. 

lv 
Y , 

1 
Do you have a traveling grate? Check and adjust the grate speed. 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. Do you have a viorati ig grate r 

' N 
Y 

Do you have an overlapping grate? Check and adjust the grate speed. 

N r Y Check to make sure the grates are back in position 
and perfectly flat. Do you have a dumping grate? 

N 

uperauonai 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-67 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Refractory Surfaces 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flilie 
gas can impinge on refractory surfaces eventually wearing away these surfaces. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with refractory surfaces evehtually 
wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with refractory surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with refractory surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with refractory surfaces eventually wearing away 
the surface. 
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FIGURE 2-68: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging/Spalling Of The Boiler Components 
(Refractory Surfaces) 

Have you checked to see that the boiler is 
operating at the excess air level recommende iJSju. Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked FD fan speed, FD fan inlel 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes an^i 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N . 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the spill plate? 

Y 

Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

H 
Have you checked the speed of the rotor blades? Check and adjust the speed of the rotor blades. 

Y 

Do you have a traveling grate? 

IN. 

Check and adjust the grate speed. 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

N 

Do you have an overlapping grate? Check and adjust the grate speed. 

N 

Do you have a dumping grate? 
Check to make sure the grates are back in position 
and perfectly flat. 

N Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatuitre- 
(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can 
accumulate on refractory surfaces for a sufficient time to become plastic 
or liquid; the resulting deposit will be a coarse fused mass. 
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FIGURE 2-69: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommende ILöJL». 

the manufacturer? 
Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet|—N , 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anq 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Y 

Have you checked the spill plate? Check and adjust spill plate to change the point at which |the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blaciea? ■" 

Do you have a traveling grate? 

N 

Do you have a vibrating grate? 

N 

Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

N 
Check and adjust the speed of the rotor blades. 

Check and adjust the grate speed. 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-69 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

See operational section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on heat transfer surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on heat transfer surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on heat transfer surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on heat transfer surfaces. 
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FIGURE 2-70: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 
(Boiler Tubes and Water Wails) 

Have you checked to see that the boiler is 
operating at the excess air level recommendejiiiJ Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Have you checked the overt ire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed   N ^ 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

I Have you checked the spill plate? 

Y 

Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

| Do you have a traveling grate? 

Do you have a dumping grate? 

N 

N 
Have you checked the speed of the rotor blactes?-"- Check and adjust the speed of the rotor blades. 

~ Check and adjust the grate speed. 

|N 
i Y 

Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 
i 
JN 

Y 
Check and adjust the gräte speed. Do you have an overlapping grate? 

I 
IN 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-70 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quart; 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the fit 
gas can impinge on heat transfer surfaces eventually wearing away these 
surfaces. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with heat transfer surfaces 
eventually wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with heat transfer surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with heat transfer surfaces eventually wearing away these surfaces 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with heat transfer surfaces eventually wearing awa> 
the surface. 
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FIGURE 2-71: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is , 
operating at the excess air level recommende|iJ&!Lj inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Have you checked the overt ire air jets? 

1Y 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 
plate? ' 

Check and adjust the length of stroke of feed plate to regpate 
coal from the hopper. 

Y 

Have you checked the spill plate? N K Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blades? 
N 

Check and adjust the speed of the rotor blades. 

lY 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

N 

Do you have an overlapping grate? Check and adjust the grate speed. 

N 

Do you have a dumping grate? 
Check to make sure the grates are back in position 

j and perfectly flat. 

N 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-71 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatur (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can i 
accumulate on heat transfer surfaces for a sufficient time to become plastic 
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag 
does not conduct heat readily and thus decreases the amount of heat reaching 
wall tubes, lowering the quantity of steam produced. | 
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FIGURE 2-72: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommende i ny » 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlet    N ^ 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feeft  N 

plate? 
Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

Y 

Have you checked the spill plate? 

Y 

N   I Check and adjust spill plate to change the point at which khe 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades? 

Do you have a vibrating grate? 

N 

Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

N 

N 
Check and adjust the speed of the rotor blades 

I* 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-72 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperature^^ Appendix A 
2. High Free Alkalies For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on tube surfaces, insulating the metal so that not enough heat is 
transferee! to raise the stream temperature to design level. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 
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FIGURE 2-73: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Baffles 

Have you checked to see that the boiler is 
operating at the excess air level recommendelnju. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

lY 

Have you checked the length of stroke of feed  N 
plate? 

Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

,-Y 

Have you checked the spill plate? Check and adjust spill plate to change the point at which (the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades?-*" 

Do you have a dumping grate? 

N 

N 
Check and adjust the speed of the rotor blades. 

I* 
_V_j Check and adjust the grate speed. Do you have a traveling grate? 

.N 
Y 

Check and adjust the on-off cycle of the vibrations. uo you nave a vioraii ig grater 

|N 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 
I 
IN 

i Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-73 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Baffles 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the baffles. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the baffles. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the baffles. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on baffles. 
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FIGURE 2-74: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 
(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommende ri ny », 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 
plate? I 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

Y 

Have you checked the spill plate? 

Y 

Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades? 
N 

Check and adjust the speed of the rotor blades. 

Y 

Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. uo you nave a viDraung graze r 

,N 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 
j 
IN 

Do you have a dumping grate? 
Check to make sure the grates are back in position 
and perfectly flat. 

N 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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:IGURE 2-74 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 

(Baffles) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart, 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on baffles eventually wearing away the surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the baffles eventually wearing 
away the surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with baffles eventually wearing away the surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with baffles eventually wearing away the surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with baffles eventually wearing away the surface. 
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FIGURE 2-75: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 
(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommende US^u. Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

N K Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N ^ 
plate? 

Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

Have you checked the spill plate? 

Y 

_N_». Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor bla< 

Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

N 

.dies? "■ Check and adjust the speed of the rotor blades. 

!Y 

Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatuife- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles for a sufficient time to become plastic or liquid; the 
resulting deposit will be a coarse fused mass. 
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FIGURE 2-76: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommende 1 ny „ 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? |- 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 

plate? 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

Have you checked the spill plate? 
N ^ Check and adjust spill plate to change the point at which Jhe 

coal comes in contact with the rotar blades. I 

Have you checked the speed of the rotor blades?-^ Check and adjust the speed of the rotor blades. 

Do you have a traveling grate? » Check and adjust the grate speed. 

Do you have a vibrating grate? Check and adjust the on-off cycle of the vibrations. 

N 

Do you have an overlapping grate? Check and adjust the grate speed. 

Do you have a dumping grate? 
Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-76 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Baffles) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperature 
2. High Free Alkali 

(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles forming dense, adherent layers which can be difficu 
remove except by manual cleaning. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 

tto 
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FIGURE 2-77: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity and Inability To Meet Load 

(Forced Draft Fan) 

Have you checked to see that the boiler is 
operating at the excess air level recommendejUS^ inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked FD fan speed, FD fan inlet 
I vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes amp 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N „ 
plate? 

Check and adjust the length of stroke of feed plate to regpate 
coal from the hopper. 

Y 

Have you checked the spill plate? 
Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades?-"- Check and adjust the speed of the rotor blades. 

iY T 
Y , Do you have a traveling grate? 

,N ' Y 
Do you have a vibrating grate? 

„,              1                    ,         j.          .    .,                              fr                 I_    Ä*  *U«   ..iWm+i^vnn unecK anu aujusi me un-un uyum ui u ic viuiauui 13. 

N 
Y 

Do you have an overlapping grate? unecK ana aajust tne graie speea. 

N 
Y Check to make sure the grates are back in position 

and perfectly flat. Do you have a dumping grate? 

N 

uperaiionai 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-77 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity and Inability To Meet Load 

(Forced Draft Fan) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of The Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 

2. High Ash 
_(See Appendix A 

For Test Methods) 

 *■ 

High Moisture - Moisture impacts the airflow rate -- a coal quality factor 
influencing fan capacity -- indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity -- indirectly via its impact on heat rate., 
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FIGURE 2-78: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Forced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommende i by , 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

N m Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feeiJ N , 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Y 

Have you checked the spill plate? 
N     Check and adjust spill plate to change the point at which the 

"^ coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blattest 

\n 
Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

N 

Check and adjust the speed of the rotor blades. 

1Y 

Do you have a traveling grate? 
Y w Check and adjust the grate speed. 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. Do you have a viorati ig grate c 

Check and adjust the grate speed. 

Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

See next page for Coal Quality Section. 

Coal Quality 
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FIGURE 2-78 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Forced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smcjke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 



B104 USACERLTR97/14,Vol2 

FIGURE 2-79: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Induced Draft Fan) 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

 ~> 

Check and adjust ID fan speed, ID fan dampers, and ID fan 
inlet vanes to balance gas flow through the chimney. 

Have you checked velocity of gas flow through N ^ 
cyclone?   

Check and adjust velocity of gas flow through cyclone. 

Y 

Have you checked fly-ash reinjection lines for 
pluggage?      

Check for plugged fly-ash reinjection lines. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 
2. High Ash 

(See Appendix A 
For Test Methods) 

High Moisture - Coal moisture has a significant impact on ID fan capacity since 
it adds directly to flow rate and decreases the overall density.of the gas due 
to the low molecular weight of water vapor. 

High Ash - A high ash coal can impact the composition, temperature and pressu 
of the gas entering the ID fan. 
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FIGURE 2-80: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommended rfy » 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

I Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID fan 
inlet vanes to balance gas flow through the chimney. 

Have you checked the overfire air jets? 

I' 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

j Have you checked FD fan speed, FD fan inlet 
I vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

LY 

Have you checked the length of stroke of feed  N ^ 
plate? 

Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the spill plate? Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Y 

Do you have a traveling grate? 

N 

Do you have a vibrating grate? 

N 

Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

Have you checked the speed of the rotor blactesf-*- Check and adjust the speed of the rotor blades. 

Check and adjust the grate speed. 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-80 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Chlorine 
2. High Sulfur 

3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the induced draft fan. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the induced draft fan. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the induced draft fan. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on induced draft fan. 
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FIGURE 2-81: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommende iisju. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f£n 
inlet vanes to balance gas flow through the chimney. 

I Have you checked the overfire air jets? 
N     Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N , 
plate? 

Check and adjust the length of stroke of feed plate to regulate 
coal from the hopper. 

Have you checked the speed of the rotor blades' Jt Check and adjust the speed of the rotor blades. 

Have you checked the spill plate? 
N     Check and adjust spill plate to change the point at which the 

coal comes in contact with the rotar blades. 

Have you checked FD fan speed, FD fan inlet N_ 
vanes, and FD fan dampers? 

JL 
Do you have a vibrating grate? 

N 

Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates.      I 

lv 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Have you checked the gas velocity through the N 
cyclone?   

Check and adjust gas velocity through cyclone. 

Have you checked to see that fly ash reinjectipn 
lines are not plugged? 

N 
Check to see that fly ash reinjection lines are not pluggec 

Y 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-81 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 

smoke. 
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FIGURE 2-82: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommendei-AJL^ 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f^n 
inlet vanes to balance gas flow through the chimney. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep fiame off of boiler walls. 

Have you checked the length of stroke of feeip  N 
plate? 

Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the speed of the rotor blades? ■■ 
N 

Check and adjust the speed of the rotor blades. 

Have you checked the spill plate? 
N     Check and adjust spill plate to change the point at which the 

coal comes in contact with the rotar blades. 

Have you checked FD fan speed, FD fan inlet N Check and adjust FD fan dampers, FD fan inlet vanes and 
vanes, and FD fan dampers? and FD fan speed to balance air flow through grates. 

Y 

Check and adjust the grate speed. Do you have a traveling grate? Y , 

Do you have a vibrating grate? 

|N 

Check and adjust the on-off cycle of the vibrations. 

Do you have an overlapping grate? Check and adjust the grate speed. 

Do you have a dumping grate? 
Y     Check to make sure the grates are back in position 

and perfectly flat. 

N 

Have you checked the gas velocity through trje IN „ 
cyclone? 

N 
Check and adjust gas velocity through cyclone. 

Have you checked to see that fly ash reinjecti ^nN 

lines are not plugged? 
Check to see that fly ash reinjection lines are not pluggec 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-82 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quarti 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the induced draft fan eventually wearing away the metal 

surface. 
High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 

combustion gases can readily come in contact with the induced draft fan 
eventually wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with induced draft fan eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with induced draft fan eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the induced draft fan eventually wearing away 
the metal surface. 
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FIGURE 2-83: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Particulate Removal System 
(Baghouse) 

Do you clean the bags periodically? 
Clean bags periodically so as to maintain the maximum 
pressure drop across the baghouse at the design point. 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID fan 
inlet vanes to balance gas flow through the chimney. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommende 1 fty .. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust to FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 
plate? 

Check and adjust the length of stroke of feed plate to regjulate 
coal from the hopper. 

Y 

Have you checked the spill plate? N     Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. /      I 

Have you checked the speed of the rotor blades? * 

I< 
Do you have a traveling grate? 

Do you have a dumping grate? 

N 
Check and adjust the speed of the rotor blades. 

* Check and adjust the grate speed. 

Y 
Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

■N 
Y 

Check and adjust the grate speed. . Do you have an overlapping grate? 
I 
IN 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-83 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Paniculate Removal System 

(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 2-84: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Particulate Emissions From The Participate Removal System 
(Baghouse) 

I Do you clean the bags periodically? 
Clean bags periodically so as to maintain the maximum 
pressure drop across the baghouse at the design point. 

Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID fpn 
inlet vanes to balance gas flow through the chimney. 

Have you checked to see that the boiler is 
operating at the excess air level recommendejj fty , inspect and adjust the air supply to the boiler. 
the manufacturer? 

Y 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed^ 
plate? 

Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the spill plate? N j Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades? 

I- 
Do you have a traveling grate? 

N 

Do you have a vibrating grate? 

¥ 
i Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

N 
Check and adjust the speed of the rotor blades. 

Check and adjust the grate speed. 

Check and adjust the on-off cycle of the vibrations. 

Y r 
Check and adjust the grate speed. 

Y J Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-84 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 

(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 
2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the chimney. 

High Ash - Ash can get entrained in the flue gas and get carried out the 
chimney. 

Low Moisture - Dry fine coal particles can become entrained in the flue gas and 
get carried out the chimney. 
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FIGURE 2-85: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Paniculate Removal System 
(Cyclone Dust Collector) 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers?       

Check and adjust ID fan speed, ID fan dampers, and ID f£n 
inlet vanes to balance gas flow through the chimney. 

Have you checked the gas flow through the 
cyclone? 

    IT 

Check and adjust the gas flow through the cyclone. 

Have you checked to see that the boiler is 
operating at the excess air level recommende U&JL, 

the manufacturer? 
Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing! 
combustible gases and keep flame off of boiler walls.      I 

Y 

Have you checked the length of stroke of feed N . Check and adjust the length of stroke of feed plate to reg jlate 
plate? coal from the hopper. 

Have you checked the spill plate? 
Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Y 

Have you checked the speed of the rotor blades? JU Check and adjust the speed of the rotor blades. 

Do you have a traveling grate? 

I' N 

Do you have a vibrating grate? 

T N 

Do you have an overlapping grate? 

Do you have a dumping grate? 

-X* Check and adjust the grate speed. 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-85 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Paniculate Removal System 

(Cyclone Dust Collector) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can ■ 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high paniculate loadings because 
are easily carried out of the furmace and high combustible losses K= 
paniculate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

res jit. 

they 
because the 
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FIGURE 2-86: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion In The Paniculate Removal System 

(Cyclone) 

Have you checked to see that the boiler is 
operating at the excess air level recommende USJL, 

the manufacturer? 
Inspect and adjust the air supply to the boiler. 

Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f^n 
inlet vanes to balance gas flow through the chimney. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N . 
plate? 

Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the speed of the rotor blactesr fSr Check and adjust the speed of the rotor blades. 

Have you checked the spill plate? 
N m Check and adjust spill plate to change the point at which the 

coal comes in contact with the rotar blades. 

Have you checked FD fan speed, FD fan inlet N_ 
vanes, and FD fan dampers? 

Do you have a traveling grate? 

Do you have a dumping grate? 

N 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Check and adjust the grate speed. 

IN t Y 
Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

■ N 
Y 
 » Check and adjust the grate speed. Do you have an overlapping grate? 

Check to make sure the grates are back in position 
and perfectly flat. 

Have you checked the gas velocity through th.a 
cyclone? 

Check and adjust gas velocity through cyclone. 

Have you checked to see that fly ash reinjectipni 
lines are not plugged?   

Check to see that fly ash reinjection lines are not plugged. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-86 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAP 

For Erosion In The Particulate Removal System 

(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

I surface. 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the cyclone and eventually wearing away the metal - ■-*- 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the cyclone and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with cyclone eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with the cyclone eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the cyclone eventually wearing away metal 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with the cyclone and wear away metal surfaces. 

I surfaces 
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FIGURE 2-87: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 
(Cyclone) 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f^n 
inlet vanes to balance gas flow through the chimney. 

Have you checked the gas flow through the 
| cyclone?  

Check and adjust the gas flow through the cyclone. 

Have you checked to see that the boiler is 
operating at the excess air level recommende üSJu 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feep 
plate? 

Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

Y 

Have you checked the spill plate? 
N . | Check and adjust spill plate to change the point at which the 

coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades? ■" 
N 

Check and adjust the speed of the rotor blades. 

I- 
Do you have a traveling grate? Y , Check and adjust the grate speed. 

N 

Do you have a vibrating grate? 

J> 
Check and adjust the on-off cycle of the vibrations. 

Do you have an overlapping grate? 

N 

Check and adjust the grate speed. 

Do you have a dumping grate? 
Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-87 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 

(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 2-88: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Carbon Burnout In The Particulate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through tfje_ü_ 
precipitator? 

Check and adjust the gas velocity through the precipitato 

JY 

Have you checked the applied voltage across thW 
collecting plates? 

Check and adjust the applied voltage across the collecting 
plates. 

Have you checked the corona strength? *■ Check the corona strength. 

Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

lY 

Check and adjust ID fan speed, ID fan dampers, and ID f£n 
inlet vanes to balance gas flow through the chimney. 

Have you checked the gas flow through the 
cyclone? 

Check and adjust the gas flow through the cyclone. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendeji 
the manufacturer? 

■ifc» Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet    N m 

vanes, and FD fan dampers? 
Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
N Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Y 

plate? 
Have you checked the length of stroke of feed  N » Check and adjust the length of stroke of feed plate to regjlate 

coal from the hopper. 

,-Y 

Have you checked the spill plate? Check and adjust spill plate to change the point at which |the 
coal comes in contact with the rotar blades. 

M J  
Have you checked the speed of the rotor blacttesT~*1 Check and adjust the speed of the rotor blades. 

Y 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. uo you nave a viorati ■\g grate:' 

Do you have an overlapping grate? Check and adjust the grate speed. 

Do you have a dumping grate? 

N 

Y     Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

\ 

See next page for Coal Quality Section. 
Coal Quality 
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FIGURE 2-89 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Particulate Removal System 

(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quartz 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with and eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with and eventually wearing away metal surfaces. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with and wear away metal surfaces. 
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FIGURE 2-90: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions Of The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through the 
precipitator? 

Check and adjust the gas velocity through the precipitator. 

Have you checked the applied voltage across thR „ 
collecting plates? 

Check and adjust the applied voltage across the collecting 
plates. 

|Y 

Have you checked the corona strength? N m Check the corona strength. 

!Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f£n 
inlet vanes to balance gas flow through the chimney. 

Y 

Have you checked the gas flow through the 
cyclone?  

Check and adjust the gas flow through the cyclone. 

Have you checked to see that the boiler is 
operating at the excess air level recommende 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet bU. 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
N Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of fee<[j  N , 
plate? 

Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Y 

Have you checked the spill plate? 

ll 

N J Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades' äk Check and adjust the speed of the rotor blades. 

Do you have a traveling grate? 

IN 
Do you have a vibrating grate? 

N 

Do you have an overlapping grate? 

E 
Do you have a dumping grate? 

N 

Y „ Check and adjust the grate speed. 

Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Y J Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

See next page for Coal Quality Section. 
Coal Quality 
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FIGURE 2-91 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Fly-Ash Recycle 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

__(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can res 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because 
are easily carried out of the furmace and high combustible losses beca 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

_ilt. 

thoy 
jse the 
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FIGURE 2-92: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers In The Ash Pit/Hopper 

Have you checked to see that the boiler is 
operating at the excess air level recommende iiS^. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N „ 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Y 

j Have you checked the spill plate? 

IY 

N K Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blades? Check and adjust the speed of the rotor blades. 

T 
Y 

Do you have a traveling grate? Check and adjust the grate speed. 

Y 
Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

,N 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 
I 
IN 

Do you have a dumping grate? 
Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-92 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers In The Ash Pit/Hopper 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Free Swelling 

2. Low Ash Fusion Temperatuj«- 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index can cake 
(agglomerate) or fuse into large masses (clinkers) on the grate surface and get 
carried over into the ash hopper/pit. 

Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liquid 
forming a fused mass (clinker) which can get carried over into the ash 
hopper/pit. 

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) which get carried over into the ash hopper/pit. 
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FIGURE 2-93: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Ash Hopper/Pit 

Have you checked to see that the boiler is 
operating at the excess air level recommende 1 by „ 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

J Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the spill plate? Check and adjust spill plate to change the point at which [the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor blactes? 

N 

I Do you have an overlapping grate? 

N 

Do you have a dumping grate? 

Check and adjust the speed of the rotor blades. 

1 

Y , Do you have a traveling grate? Check and adjust the grate speed. 

.N 
Y 

Check and adjust the on-off cycle of the vibrations. uo you nave a viorau ig graie'. 

Check and adjust the grate speed. 

Y J Check to make sure the grates are back in position 
and perfectly flat. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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MGURE 2-93 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Ash Hopper/Pit 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

__(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can res 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high paniculate loadings because 
are easily carried out of the furmace and high combustible losses beca 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

Jit. 

they 
jse the 
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FIGURE 2-94: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air level recommende iiSjL^. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N „ 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

,-Y 

Have you checked the spill plate? N     Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Have you checked the speed of the rotor bladtes?-»" 
N 

Check and adjust the speed of the rotor blades. 

Y 

Do you have a traveling grate? ■*4 Check and adjust the grate speed. 

Y 
Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

• N 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 

Y 
 »■ Do you have a dumping grate? 

i_.necK TO maKe sure ine graies are oacK in posmon 
and perfectly flat. 

N 

uperauonai 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-94 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Corrosion Of The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the stack/chimney. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the stack/chimney. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the stack/chimney. 

Excess Fines - Fines high in ash - sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on stack/chimney. 
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FIGURE 2-95: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Carbon Burnout Of The Stack/Chimney 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f£n 
inlet vanes to balance gas flow through the chimney. 

Have you checked to see that fly ash reinjectipni 
lines are not plugged? 

I- 
Check to see that fly ash reinjection lines are not plugged. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommende liSjL, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked FD fan speed, FD fan inlet N_ 
vanes, and FD fan dampers? 

Check and adjust to FD fan dampers, FD fan inlet vanes ^nd 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N ^ 
plate? 

Check and adjust the length of stroke of feed plate to regplate 
coal from the hopper. 

Have you checked the spill plate? N     Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

Y 

Have you checked the speed of the rotor bladtes?-*' 
N 

Check and adjust the speed of the rotor blades. 

w 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. Uo you nave a vicrati ig grate > 

Y 
Do you have an overlapping grate? Check and adjust the grate speed. 

N 1 
Y _ Check to make sure the grates are back in position 

Do you have a dumping grate? 
and perfectly flat. 

N 
ftnarat ifMtal 

Coal Q uality 

See next page for Coal Quality Section. 
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FIGURE 2-95 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout Of The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

_(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result, 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 2-96: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking From The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air level recommende 
the manufacturer? 

J$k Inspect and adjust the air supply to the boiler. 

Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID fan 
inlet vanes to balance gas flow through the chimney. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing: 

combustible gases and keep flame off of boiler walls. 

Have you checked the length of stroke of feed  N 

plate? 
Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the speed of the rotor blades' 3- Check and adjust the speed of the rotor blades. 

Y 

Have you checked the spill plate? 

IY 

Check and adjust spill plate to change the point at which the 
coal comes in contact with the rotar blades. 

I Have you checked FD fan speed, FD fan inlet N_ 
j vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

h 
Y , Check and adjust the grate speed. Do you have a traveling grate? 

,N 
Y 

Check and adjust the on-off cycle of the vibrations. Do you have a vibrating grate? 

rN 
Y 

Check and adjust the grate speed. Do you have an overlapping grate? 

N 
Y Check to make sure the grates are back in position 

and perfectly flat. 
Do you have a dumping grate? 

N ' 
Have vou checked the aas velocitv throuah \Y PN. Check and adjust gas velocity through cyclone. 
cyclone? 

Y 

Have you checked to see that fly ash reinjecti aaii_ 
lines are not plugged? 

Check to see that fly ash reinjection lines are not plugge' 1 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 2-96 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smo 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 

ke. 
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FIGURE 2-97: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions From The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air level recommende H fty ► 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID ffrn 
inlet vanes to balance gas flow through the chimney. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the length of stroke of feed  N ^ 
plate? 

Check and adjust the length of stroke of feed plate to reg|ulate 
coal from the hopper. 

Y 

Have you checked the speed of the rotor blacte Ji- Check and adjust the speed of the rotor blades. 

Y 

Have you checked the spill plate? 

Y 

Check and adjust spill plate to change the point at which 
coal comes in contact with the rotar blades. 

the 

Have you checked FD fan speed, FD fan inlet N_ 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Y 

Do you have a traveling grate? 

N 

Check and adjust the grate speed. 

Do you have a vibrating grate? 

|N 

Check and adjust the on-off cycle of the vibrations. 

Y 
I Do you have an overlapping grate? Check and adjust the grate speed. 

N 
Y Check to make sure the grates are back in position 

and perfectly flat. 
Do you have a dumping grate? 

N 

Have you checked the gas velocity through tl" 
cyclone? 

eN. Check and adjust gas velocity through cyclone. 

1 Y 

Have you checked to see that fly ash reinjecti 
lines are not plugged? 

lnN, Check to see that fly ash reinjection lines are not pluggec 

Y 

operational 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-97 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

__(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 2-98: SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For SO   Emissions From The Stack/Chimney 

Have you checked ID fan speed, ID fan inlet 
vanes, and ID fan dampers? 

Check and adjust ID fan speed, ID fan dampers, and ID f£n 
inlet vanes to balance gas flow through the chimney. 

Have you checked the gas flow through the 
cyclone? 

I-  
Check and adjust the gas flow through the cyclone. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommende 1 oy » 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked FD fan speed, FD fan inlet 
vanes, and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

| Have you checked the length of stroke of feed  N 
plate? 

Check and adjust the length of stroke of feed plate to regelate 
coal from the hopper. 

Have you checked the spill plate? N ml Check and adjust spill plate to change the point at which 
I coal comes in contact with the rotar blades. 

the 

Have you checked the speed of the rotor blattest-*" 

\< 
Do you have a traveling grate? 

I' N 

Do you have a vibrating grate? 

N 

Do you have an overlapping grate? 

N 

N 
Check and adjust the speed of the rotor blades. 

JU, Check and adjust the grate speed. 

*■ Check and adjust the on-off cycle of the vibrations. 

Check and adjust the grate speed. 

Do you have a dumping grate? 
Y 
 *■ 

Check to make sure the grates are back in position 
and perfectly flat. 

N .      . 
U|JCI anxjiiai 

Coal Q uality 
See next page for Coal Quality Section. 
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FIGURE 2-98 (continued): SPREADER STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For S02 Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Sulfur _(See Appendix A 
For Test Methods) 

Hinh Sulfur - Sulfur dioxide CS02^ is a aaseous emission formed from the 
C ombustion of sulfur in the coal. 
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Appendix C: Underfeed Stoker-Fired Boiler 
System Descriptions and Troubleshooting 
Diagrams 

This TSG Appendix deals with identifying and solving potential coal quality-related 
problems that can be encountered in underfeed stoker-fired boiler systems. A 
general description of this system is included, but is limited to describing the major 
components (coal hopper, feeder distributor mechanism, coal-ash bed grates, damper 
controls) that make up a complete underfeed stoker-fired boiler system. For those 
interested, more detailed descriptions are provided in references 6, 7, and 8. 

This Appendix includes a generalized block flow diagram of a complete overfeed 
stoker-fired boiler system that: 

• identifies the specific components comprising the major subsystems of an 
overfeed stoker-fired boiler system 

• logically presents the flow of coal, flue gas, and ash through the system 
• helps determine the existence and location of subsystems and specific com- 

ponents comprising the system. 

Following the block flow diagram is a component/symptom table that serves to 
identify: 

• typical symptoms (problems) that may be encountered in the system 
• the various components shown in the block flow diagram affected by these 

symptoms 
• the logic diagram to determine whether the problem is due to operational 

procedures or to out-of-specification coal. 

The Troubleshooting Logic Diagrams for this Appendix are presented next. How- 
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand 
the structure of each Appendix and how to apply these logic diagrams to diagnosing 
coal quality-related problems. The Glossary, List of Abbreviations, and References 
preceding the Appendixes should resolve any questions that arise regarding termi- 
nology and laboratory procedures. 
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C1 System Description 

The different types of underfeed stokers in use today all use the same principle of 
operation. Coal, fed into a hopper free flows down to a screw (Figure 3-1) or a 
mechanical ram (Figure 3-2) that forces the coal into a retort chamber. Small- and 
medium-sized boilers are equipped with single or double retort stokers. The feed 
ram or screw forces the coal from the hopper into the retort. During normal 
operation, the retort contains fresh coal that is continuously pushed out over the air- 
admitting grates by the secondary ram or pusher plates (blocks). The heat absorbed 
from the coal bed above and the action of the air being admitted through the grates 
cause the volatile gases to be distilled off and burn as they (the volatiles) pass 

through the coal bed. 

The burning coal slowly moves from the retort toward the sides of the stoker over 
the grates. As the coal moves down the grates, the flame becomes short since the 
volatile gases have been consumed and only coke remains. Some coke finds its way 
to dump grates, and a damper admits air under the grates to further complete 
combustion before the ashes are dumped. The secondary ram or pusher plates 
(blocks) are adjustable so coal flow from the retort onto the grates can be varied to 
obtain optimum fuel-bed conditions. 

Underfeed stokers are equipped with forced draft fans for maintaining sufficient air 
flow through the bed. The air pressure in the windbox under the stoker can be 
varied to meet load and coal-bed conditions. Air pressure can also be varied under 
different sections of the stoker to correct for irregular coal-bed conditions. 

SECTION TH«OUGH 

Figure 3-1. Screw-fed single-retort underfeed stoker. 
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Multiple-retort stokers (Figure 3-3) operate basically the same as single- or double- 
retort stokers. They are used under large boilers to obtain high combustion rates, 
and can have up to twelve retorts and grate sections arranged side-by-side to make 
the required stoker width. A ram feeder supplies each retort with coal. These 
stokers are inclined at 25 to 30 degrees from the rams toward the ash-discharge end. 
They are also equipped with secondary rams or pusher plates (blocks) that, together 
with the effects of gravity produced by inclining the stoker, cause the coal to move 
toward the rear or refuse discharge. Large multiple-retort stokers have mechanical 
devices for discharging refuse from the furnace. Dumping grates receive refuse as 
it comes from extension grates. When a sufficient amount has been collected, the 

grates are lowered and the refuse is dumped into the ash pit. 

Rotary ash discharge may also be 
used to regulate the rate of refuse 
discharged from multiple-retort 
underfeed stokers. Stokers using 
this type of ash discharge are re- 
ferred to as clinker grinders. They 
consist of two rollers with protrud- 
ing lugs installed in place of 
dumping grates. These rollers are 
operated at a variable speed to dis- 
charge refuse continuously. 

C2 Block Flow Diagram 

The underfeed stoker-fired boiler 
system has been divided into 15 
specific subsystems or components 
(the performance of which can be 
significantly impacted by coal 
quality) sequentially arranged to 
show: 

•      coal flow through the coal 
handling equipment 

0 5 
SCALE   I  i  I  I  ' I 

Figure 3-3. Multiple retort stoker boiler. 
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• flue gas flow through the boiler/components, flyash recycle, and the induced 
draft fan and chimney/stack 

• ash discharge to the ash hopper/pit. 

These specific components are identified in Figure 3-4. The first six components 
have been grouped collectively under a category entitled coal-handling equipment. 
The coal-handling equipment includes all components that process the coal from its 
delivery on site to the coal regulating gate. It includes equipment that, depending 
on plant design, may include: 

coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and 
reciprocating feeders 
coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors, 
redler conveyors, and chutes 
components that store the coal such as bunkers and hoppers 
coal feeders that transport coal to the stoker coal hopper 
ram or screw feeder that forces coal into the retort chamber. 

The next four components have been loosely grouped under the category entitled 
Boiler/components. Again, it includes equipment that depending on plant design 
may include: 
• forced draft fan 
• grates—specifically stationery and dumping grates 
• refractory surfaces 
• heat transfer surfaces (boiler tubes, water walls and baffle). 

Induced 
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Fan 

Stack 
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Figure 3-4. Underfeed stoker-fired boiler system components block flow diagram. 
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The next two blocks represent the flyash recycle and the participate removal 
subsystem. Three particulate removal options separately or in combination will be 
considered: cyclones, electrostatic precipitators, and baghouses. 

The next subsystem identified in the block flow diagram is the fan subsystem. 
Underfeed stoker-fired boiler systems use a number of fans to move air and flue gas. 
The major fan types addressed in the Guide include: 

• forced draft (FD) fans, which supply undergrate air 
• induced draft (ID) fans, which withdraw flue gas from the furnace and balance 

furnace pressure. 

All the fans can be impacted by changes in coal quality. 

The final subsystems addressed in the Guide include those components supplied to 
handle ash. Specific components include the chimney/stack and the ash hopper/ pit. 

C3 Troubleshooting Logic 

The component/symptom Guide table (Figure 3-5) serves to identify: 

• Typical symptoms (problems) that may be encountered in underfeed stoker- 
fired boiler systems. These symptoms are arranged horizontally along the top 

of the table 
• The various components shown in the block flow diagram affected by these 

symptoms. These components are listed down the left hand side of the table 
in the same logical fashion as they are arranged in the block flow diagram. 

• The logic diagrams. 

The remainder of this Appendix consists of 92 logic diagrams, arranged by 
component and by all the symptoms that can affect that component. 
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Figure 3-5. Underfeed stoker—component symptom guide (part 1). 
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Figure 3-5. Underfeed stoker—component symptom guide (part 2). 
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Figure 3-5. Underfeed stoker—component symptom guide (part 3). 
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FIGURE 3-6: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Belt Feeder) 

N 
Have you checked the speed of the belt feeder?—*- Check speed of belt feeder and adjust to proper setting. 

Have you checked the alignment of all parts cf N  „ 
the belt feeder set-up? 

Check the alignment of all parts of the belt feeder set-up \- belts, 
idlers, take-ups, belt conveyor drives. 

Have you checked to see that each part of th^ 
feeder set-up is firmly set? 

Check to see that each part of the belt feeder system is fir)mly 
set so that it will not rock or get out of alignment. 

Have you checked the belt tension? Check and adjust the belt tension. 

Do you properly and systematically lubricate th&J 
entire belt feeder system? 

Lubricate as necessary the entire belt feeder system. 

Are all idlers, drive terminals, pulleys, and bell 
surfaces maintained with a clean surface? 

Maintain all idlers, pulleys, drive terminals and belt surface 
for belt alignment and long life. 

Does the conveyor belt sag between carrying idtei ters" Adjust idler spacing and belt tension. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt feeder. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz -- can rupture and wear away the belt surface. 



C10 USACERLTR97/14,Vol2 

FIGURE 3-7: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that large peices of]  
wood, or other foreign objects have not become 
lodged between the belt and the discharge 
opening onto the belt?   

cM, 

Have you checked for fine damp coal that msy N 

have become packed between the belt and the 
discharge opening onto the belt? 

Check for and remove any large pieces of coal, wood or pther 
foreign objects that may have become lodged between the 
belt and discharge opening onto the belt. 

Check for fine damp coal that may have become packed 
between the belt and the discharge opening onto the ben 

Have you checked the speed of the belt? Check and adjust the speed of the belt. 

_L 
Have you checked to see that the belt is in 
proper working condition?  

Check to see that the belt is in proper working condition. 

NOTE: See Operational Section of Figure 3-6.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Fallowing Coal Quality 

Characteristics with Contract Specifications, 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles will not be able to pass through the 
discharge opening onto the belt feeder. They can become lodged between 
the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high ash and high moisture 
content can become packed in the discharge opening and between the belt 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the be 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the 
feeder and the discharge opening onto the belt feeder. 

feeder 

t feeder 

belt 
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FIGURE 3-8: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that coal is not spill ncN 
over the sides of the belt? 

Check to see that coal is not spilling over the sides of the belt. 

:Y 

Have you checked to see that fine moist coal 
sticking to the belt? 

Check for fine moist coal sticking to the belt. 

Y 

Have you checked to see that the belt is in gqocN 
condition? 

Check working condition of the belt. 
NOTE: See Operational Section of Figure 3-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the be t feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and betweeq the belt 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 3-9: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Belt Feeder) 

Have you checked to see that fine damp coal 
not sticking to the belt?   

Check to see that fine damp coal is not sticking to the belt 

Y 

Have you checked to see that coal is not spilling^, 
over the sides of the belt? 

Check to see that coal is not spilling over the sides of the belt, 

Have you checked the condition of the belt aindfthe   Check the working condition of the belt 
conveyor belt system? NOTE: See Operational Section of Figure 3-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can 
lodged between the belt feeder and the discharge opening onto the ' 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between th> 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and betweer 
feeder and the discharge opening onto the belt feeder. 

Decome 
feeder. 

belt feeder 

e belt feeder 

the belt 



USACERLTR97/14,Vol2 C13 

FIGURE 3-10: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper settinc. 

Have you checked for broken or worn out spifngsf 
N Check the condition of the springs and replace any that 

broken or worn out. 

Have you checked for fine damp coal packec 
the feeder? 

irN 
Check to see that fine damp coal is not packed in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

the 
Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit 

the vibrating feeder. A highly abrasive coal can therefore wear away 
metal surfaces along the vibrating feeder discharge. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasivenes^ 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz - can wear away the metal surface along the vibrating 
feeder discharge. 
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FIGURE 3-11: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Vibrating Feeder) 

H ave you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the proper setting. 

HE ve you checked for broken or worn out spring 

Y 

*Have you checked for fine damp coal packed in 
the feeder? 

Have you checked for large rocks, wood or pieces N ^ 
<bf coal lodged in the feeder? 

Check the condition of the springs and replace any that ^re 
broken or worn out. 

Check for fine damp coal packed in the feeder. 

Check for and remove any large pieces of coal, wood, or 
foreign objects that have become lodged in the feeder. 

other 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening and 
between the vibrating feeder discharge opening and the coal feed conveyer. 

between 

between 
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FIGURE 3-12: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked for fine damp coal that has   M 

accumulated or become packed around the fjeeaer 
discharge? 

Check for fine damp coal that has become packed or has 
accumulated around the feeder discharge. 

Have you checked for wood, rocks, large coal 
particles or other foreign objects that may be 
obstructing coal flow from the discharge? 

Check for wood, rocks, large coal particles or other foreic n 
objects that may be obstructing coal flow from the discha ge- 

Y 

Have you checked the intensity of vibrations IjeWä. Check and adjust the intensjty of vibrations t0 the 

imparted by the feeder? 
setting. 

Have you checked forworn or broken spring: #*Ui Check for and replace any worn or missing springs. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge ORening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharc 6 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening and 
between the vibrating feeder discharge opening and the coal feed conveyer. 
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FIGURE 3-13: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations beiNg^ 

imparted by the feeder?  

Check and adjust the feeder vibration intensity to the 
proper setting. 

N r 
Have you checked for broken or worn out springst" Check and replace any broken or worn out springs. 

Have you checked for fine damp coal packec inN „ 
the feeder? 

Check and remove any fine damp coal packed in the feeder, 

Y 

Have you checked for large rocks, wood or largfel m 

coal particles lodged in feeder? 

Check and remove any rocks,wood, large coal particles 
that may have become lodged in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveyor. 

between 

between 

and 
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FIGURE 3-14: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Screw Feeder) 

Have you checked to see that fine damp coal 
packed in between the screw and the casing' 

sNoJ Check to see that fine damp coal has not become packed 
in between the screw and the casing. 

turning (rotating)? 
Have you checked the speed at which the scievHs^  Check and adjust the speed at which the screw 

is turning (rotating). 

Do you routinely inspect and maintain the screwN^  |nspect screw conveyor routi 

auger to ensure its proper working condition'; 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A highly abrasive coal can therefore 
away the metal surfaces of the screw feeder. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw feeder. 
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FIGURE 3-15: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Screw Feeder) 

N , 
is ine auger lurnea on: 

< Y 

Have you checked the speed of the screw? 
N Check and adjust the speed of the screw. 

<Y 

* 
Have you checked for large rocks, wood, pieoe&J 
of coal or other foreign objects preventing coiHtew 
onto the coal feed conveyor? 

Check for and remove any large rocks, wood, pieces of cjoal or 
or other foreign objects preventing coal flow onto the coal feed 
conveyor. 

' Y 

Have you checked for frozen coal? N Check for and dislodge any frozen coal. 

' Y 
r 

Have you checked for fine damp coal packec N Check for fine damp coal that may be packed between th 
screw and the casing. 

e 
* 

between the screw and the casing? 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw fefeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casirjc 
surrounding the screw feeder. 
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FIGURE 3-16: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Screw Feeder) 

Is the screw auger turned on? *■ Turn the auger on. 

Y 

Have you checked the speed at which the sciJewNs^ 
turning (rotating)? 

Check and adjust the speed at which the screw is turning 
(rotating). 

Have you checked for large rocks, wood, piec e: 
coal or other foreign objects preventing coal f« 
onto the coal feed conveyor? 

¥1 Check for and remove any large rocks, wood, pieces of csal or 
other foreign objects preventing coal flow onto the coal fe|ed 
conveyor. 

iY 
N 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Y 

Have you checked to see that fine damp coal 
is not packed in between the screw and the casing': 

N Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Do you routinely inspect and maintain the screwN 
feeder to ensure its proper working condition? 

Inspect the screw feeder and maintain it to ensure its 
proper working condition. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casirjg 
surrounding the screw feeder. 
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FIGURE 3-17: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feed From The Automatic Coal Reclaim 

(Screw Feeder) 

Have you checked the speed of the screw? 
Check to make sure the screw speed is properly set and 
remains constant. 

Have you checked to see that fine damp coal isN ^ 
not packed in between the screw and the casing? 

N 

Check to see that the fine damp coal has not become packed in 
between the screw and the casing. 

Y 

Have you checked for partial pluggage? 
Check for foreign objects that may be obstructing coal flojw 
from the screw. 

Y 

Have you checked for frozen coal? Check for and remove any frozen coal. 

Do you routinely inspect and maintain the sc erti ^ 
auger to ensure proper working condtions? 

Routinely inspect and maintain the screw auger to ensure 
proper working conditions. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

feeder. 
Excess Coarse - Coarse coal particles and other foreign objects can become 

lodged between the screw feeder and the casing surrounding the screw 1 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the i 
surrounding the screw feeder. 

! casirg 
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FIGURE 3-18: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 
N 

sfiaff? Check and adjust the stroke of the eccentric shaft. 

v 
Is the eccentric shaft operating at the proper     N ^ Check and adjust the speed of the eccentric shaft. 
speed?                                                          I 

eccentrics? 
Do you routinely lubricate the bearings, roller; s, &hc!   Lubricate bearing, rollers, and eccentrics to minimize exc ess 

wear due to dust and fine material piling up on the parts. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A high abrasive coal can therefore wear kway 
the metal surfaces on the reciprocating feed plate and along the walls of th|e 
discharge opening onto the coal feed conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz -- can wear away the metal surfaces on the reciprocating plate and 
along the walls of the discharge opening onto the coal feed conveyor. 
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FIGURE 3-19: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric   N     Chec(< and adjys, the stroke of the eccentric shaft. 
shaft? '      ^ 

lv 
Is the eccentric shaft operating at the proper 
speed? 

N    I 

Do you routinely lubricate the bearings, rollerp, N 
and eccentrics? 

Y 

Have you checked for fine damp coal that 
has become packed in the feeder? 

Lubricate bearings, rollers, and eccentrics. 

Check for and remove any fine damp coal that has 
accumulated or become packed in the feeder. 

Have you checked for rocks, wood, large coal 
particles or other foreign objects that have be 
lodged in the feeder?  

Y 

Check for and remove any rocks, wood, large coal particlps 
that have accumulated or become packed in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
packed in the discharge opening onto the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Asr 

High Mo 

l - A high ash coal because it < 
content can become packed 
feed conveyor. 

sture - A high moisture coal e 
content can accumulate or p 
coal feed conveyor. 

:an have a high clay and high 
in the discharge opening onto 

specially if it has a high ash fin 
ack in the discharge opening c 

moisture 
the coal 

3S 

nto the 
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FIGURE 3-20: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric N Check and adjust the stroke of the eccentric shaft. 
shaft? 

■ 

Y 

Is the eccentric shaft operating at the proper 
speed? 

N Check and adjust the speed of the eccentric shaft. 

■ 

Y 

* Have you checked for fine damp coal that ha 
become packed in the feeder? 

u±^ Check for and remove any fine damp coal that has 
accumulated or packed in the feeder. 

Y 

bs 
Have you checked for rocks, wood, large coe 
particles or other foreign objects that may ha^ 
become lodged in the feeder? 

• '   N Check for and remove any rocks, wood, large coal partic 
that have accumulated or become packed in the feeder. 

Y 

Do you routinely lubricate the bearings, roller 
and eccentrics? 

3, N , Lubricate bearings, rollers and eccentrics as needed. 

Y 

* If this problem re 
most likely due tc 

'occurs, it is 
) coal quality. Operational 

\ ■ Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

Hig 
content can become pa 

i Moisture - A high moisture c 
content can accumulate 

Dked or accumulate in the disc 
Dal especially if it has a high as 
or pack in the discharge oper 

large opening. 
h fines 
ing. 
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FIGURE 3-21: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked for fine damp coal that ha&N^ 
accumulated or become packed in the feeder/? 

Check for and loosen any fine damp coal that has 
accumulated or become packed in the feeder. 

Y 

Have you checked for rocks, wood, large coal 
particles or other foreign object that may be 
obstructing coal flow? 

Remove any foreign objects, rocks, wood, large coal paifcles 
that may be obstructing coal flow. 

Y 

Have you checked the stroke of the eccentric-shaft? Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper Check and adjust the speed of the eccentric shaft. 

Do you routinely lubricate the bearings, rollers N K 

and eccentrics? 

Routinely inspect and lubricate bearings, rollers, and eccentrics 
to minimize excess wear due to dust and fine coal piling j 
upon the parts.  j 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

Hig 

Hig 

h Ash - A high ash coal becau 
content can become pa 

h Moisture - A high moisture c 
content can accumulate 

se it can have a high clay and 
;ked or accumulate in the disc 
Dal especially if it has a high as 
or pack in the discharge open 

nigh moisture 
harge opening, 
h fines 
ing. 
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FIGURE 3-22: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Feed Conveyor 

(Belt Conveyor) 
Have you checked the alignment of all parts of N 
the conveyor setup? 

Check the alignment of all parts of the conveyor set-up - 
conveyor belt, idlers, take ups, belt conveyor drives. 

Y 

Have you checked to see that each part of thJ3 
conveyor set-up is firmly set? 

Check to see that each part of the conveyor system is finjnly 
set so that it will not rock or get out of alignment. 

Y 

Have you checked the belt tension? Check and adjust the belt tension. 

Do you properly and systematically lubricate 
the entire conveyor belt system? Lubricate as necessary the entire conveyor belt system. 

Have you checked for frozen belt idlers? Check for frozen belt idlers. 

Are all idlers, drive terminals and pulleys, anc beltj  Maintain all idlers, pulleys, drive terminals, and the belt s jrface 
surface maintained with a clean surface? with a clean surface for belt alignment and long life. 

Does the conveyor belt sag between carrying   Y ^ 
idlers? I 

JK 
Adjust idler spacing and belt tension. 

Have you checked the belt speed? Check belt speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt conveyor. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can rupture and wear away the belt surface. 

FIG3-22n/1 
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FIGURE 3-23: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Belt Conveyor) 

Have you checked for large coal particles that 
become lodged between idlers and the belt? 

hfavg Check for large coal particles, rocks, wood, other foreign 
that have become lodged between idlers and belt 

objects 

_i 
Y 

Have you checked to see that the belt is in 
proper working condition? 

Check to see that belt is in proper working condition 
NOTE: See Operational Section of Figure 3-6. 

Have you checked the automatic coal recaim 
pluggage?   

foN 
Check your automatic coal reclaim for pluggage. 
NOTE: See figure 3-5 to identify the type of automatic coal 
reclaim system you have and follow the operational section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becorpe 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can ha\h 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of 1 
belt possibly damaging the belt surface or causing the belt to run off centei. 

tie 
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FIGURE 3-24: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 

(Belt Conveyor) 

Have you checked to see that coal is not spill indN_ 
over the sides of the belt? Check for coal spilling over the sides of the belt. 

Y 

Have you checked to see that fine moist coal 
not sticking to the belt? 

IsN   i 
Check for moist fine coal sticking to the belt. 

Have you checked to see that the belt is in cjoodU 
working condition? 

Checking the working condition of the belt. 
NOTE: See Operational Section Of Figure 3-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becorfie 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can hav« 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centei. 
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FIGURE 3-25: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked to see that fine damp coal 

sticking to the belt?   

is Not Check to see that fine damp coal is not sticking to the belt 

Y 

Have you checked to see that coal is not spill ncN 
over the sides of the belt? 

Check to see that coal is not spilling over the sides 
of the belt. 

Y 

Have you checked to see that the belt is in propbl-^ 

working condition?   

Check the working condition of the belt. 
NOTE: See Operational Section of Figure 3-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becone 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of tpe 
belt possibly damaging the belt surface or causing the belt to run off centeij.        RQ 
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FIGURE 3-26: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

for Excess Wear In The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked to see that fine damp coal 
not become packed in between the screw an<ji 
the casing?  

^ Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked the screw speed? Check and adjust the speed at which the screw is turning) 

Do you routinely inspect and maintain the scr 
keep it in proper working condition? 

iwNoJ Perform routine inspections and maintenance to ensure fiat 
the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit T 

the screw conveyor. A highly abrasive coal can therefore wear away the 
metal surfaces of the screw conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasivenesü. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw conveyor. 
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FIGURE 3-27: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked for large rocks, wood, piece^pf 
coal or other foreign objects that may be prevf 
flow of coal?   

Y 

Hsive you checked the speed of the screw? 

Check for and remove any large rocks, wood, pieces of cjoal 
or other foreign objects preventing coal flow. 

«neck and adjust speed of the screw. 

* Have you checked for frozen coal? Check and dislodge any frozen coal. 

Y 

Have you checked for pluggage in your automatibJÜ» 
;oal reclaim? 

Y 

Inspect your automatic coal reclaim system for pluggage. 
Note: See Figure 5-5 to identify the type of automatic 
coal reclaim system you have and follow the operational 
section of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 3-28: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal isN 
not packed in between the screw and the casing? 

Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Y 

Have you checked the speed at which the scievMs 
operating? 

Check the speed at which the screw is operating and adjjjst to 
the proper setting. 

Have you checked for frozen coal? Check for and dislodge frozen coal. 

Have you checked the coal feed rate to the screw K 

conveyor? 
Check and adjust coal feed rate from you automatic coal eclaim. 

Do you routinely inspect and maintain the scrswN 
feeder to ensure its proper working condition'' 

Perform routine inspections and maintenance to ensure 
that the screw conveyor operators properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 3-29: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 

(Screw Conveyor) 

Have you checked the speed of the screw? Check and adjust the speed of screw to the proper settin j. 

Have you checked to see that fine dampcoal isN < 

not packed in between the screw and the casing? 

N 

Keep fine damp coal from packing between the screw am 
the casing. 

Y 

Have you checked for partial pluggage? 
Check for foreign objects that may be affecting coal flow from 
the screw. 

Y 

Have you checked for frozen coal? *■ Check for and remove frozen coal. 

Do you routinely inspect and maintain the scrswN ^ 
conveyor to ensure proper working condition'!' 

Perform routine inspections and maintenance to ensure tlpat 
the screw conveyor operates properly.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 3-30: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 

(Bucket Conveyor) 

Do you start the elevator with buckets empty'1 J Elevators should be started with buckets empty. 

Do you stop the elevator after the buckets am 
free of material? Stop elevators only after the buckets are empty of coal. 

Are you feeding coal to the elevator at a unifonVN 
rate within rated capacity? 

Do you inspect chains regularly? 

Do you operate conveyor during prolonged 
shutdowns? 

Have you checked the belt for proper alignm 3nt? •" 
N 

Coal should be fed to elevator at a uniform rate within rated 
capacity. 

Inspect chains regularly for wear on the side bar inner tapes, 
wear indicates spracket misalignment -- loose pins, misspg 
cotters and roller wear. Such conditions should be corrected 
immediately. 

Elevators should be operated frequently to avoid freezing and 
take-ups should be loosened to subsequently avoid undjje 
tension on chains. 

Check the belt for proper alignment. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 

2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the bucket conveyor. A highly abrasive coal can therefore wear away chain 
joints and bucket linings. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate,       | 
sand, quartz -- can wear away the chain joints and bucket linings,  i 
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FIGURE 3-31: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Bucket Conveyor) 

Have you checked for fine damp coal accum 
or packing between the buckets and the beltf 

plating 

Y 

Check to see that fine damp coal is not accumulating or 
packing between the buckets and the belt. Adjust bucke: 
so as to provide spacing between bucket and belt. 

Have you checked for fine coal or coarse 
coal packing in buckets? 

Check for and remove any coal - coarse or fine - that havi 
become packed or lodged in the bucket. 

Are you feeding coal to the bucket at a unifor nN ^ 
rate within rated capacity?  

T 
Coal should be fed to bucket at a uniform rate within ratep 
capacity.  

Have you checked to see that the buckets areL_N_J ch    k     see h    buckets are securel  fastened to chain 
securely fastened to belt or chain?     | | ■ _  

or belt. 

Have you checked your automatic coal reclaim ftlr^ 
pluggage?   

Y 

Check your automatic coal reclaim for pluggage 
NOTE: See figure 5-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 3-32: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 

(Bucket Conveyor) 

Have you checked for fine damp coal accumulafyig 
or packing between the buckets and belt and 
buckets? 

in th» 
Check to see that fine damp coal is not accumulated or packing 
between the buckets and the belt and in buckets. 
Adjust bucket so as to provide spacing between bucket end belt. 

Are you feeding coal to the buckets at a unifojrnN_ 
rate within rated capacity? 

Have you checked to see that the buckets are   N 
securely fastened to chain or belt? 

Coal should be fed to buckets at a uniform rate within rated 
capacity. 

Check to see that buckets are securely fastened to chain or belt. 

Have you checked the belt for proper alignment?" 
N 

Are you missing any buckets? 

Check to see that the belt is in alignment with the idlers. 

Inspect conveyor and replace any worn or missing buckets. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become wedged between the bucket and belt 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become pbcked 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 3-33: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

Erratic Feeding From The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal 
accumulating or packing between the buckelja. 
and the belt? 

Check to see that fine damp coal is not accumulating or [backing 
between the belt and the buckets. Adjust buckets to proyide 
spacing between the bucket and the belt. 

Y 

Have you checked for fine or coarse coal packerL 
in the buckets? 

Check for fine or coarse material that may be packed in 
the buckets. 

Y 

Are you feeding coal to the buckets at a uniforrrN „ 

rate within rated capacity?  

Coal should be fed to the buckets at a uniform rate withir 
rated capacity. 

Have you checked to see that the buckets are  N 
securely fastened? 

Check to see that all buckets are secure. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 3-34: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of Coal Feed Conveyors 

(Redler Conveyors) 

N 
Conveyor should be empty when started. 

>Y 

N 
Conveyor should be stopped only when empty. uo you stop ine conv eyor wnen re is empty'. 

Do you operate the conveyor during prolonged N 
shutdown? 

Where operation is seasonal or long shutdown periods occur 
empty equipment should be operated a while at regular 
intervals to keep all working parts turning freely. 

Have you checked the speed of the redler? Check the speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact witi 
the redler conveyor. A highly abrasive material can wear away chain, 
skeleton flights and links. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregate 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain, skeleton flight and links. 
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FIGURE 3-35: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Redler Conveyor) 

Have you checked to see that fine damp coal    N     Ch    k t th t fj     d , n        , become packed 
has not become packed between the skeletoT_LL» ^ *        Z~       , !     ,;.T, 
fliahts? between the skeleton flights. 

Have you checked to see that coal is being fed fet a 
uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate withiiji 
rated capacity. 

£ 
Have you checked to see that coarse material --N 
rocks, wood, -- have not become lodged between 
the duct and the skeleton flight chain? 

Check to see that coarse material - rocks, wood, etc.-- have 
not become lodged between the duct or tube and the skeleton 
flight chain. 

Y 

Have you checked your automatic coal reclaim 
pluggage? 

i Mr 

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 3-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Section 
the corresponding logic diagram for pluggage. 

of 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 3-36: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked for fine damp coal that has N 
become packed in between the skeleton flights? 

Y 

Have you checked to see that coarse material -N 
rocks, wood, frozen coal - has not become lodge 
between the duct and the skeleton flight? 

Y 

Have you checked to see that coal is being fed at a 
uniform rate within rated capacity? 

Check to see that fine damp coal has not become packec 
between skeleton flights. 

Check to see that coarse material -- rocks, wood, frozen coal 
has not become lodged between the duct and the skeleton flights. 

Check to see that coal is being fed at a uniform rate withirj rated 
capacity. 

Have you checked the speed of the redler? -!-LJCheck the speed and adjust to the proper setting. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. I 
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FIGURE 3-37: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 

(Redler Conveyor) 

Have you checked that fine damp coal has ncpL. 
become packed between the skeleton flights? 

Check to see that fine damp coal has not become packed 
between skeleton flights. 

Have you checked to see that rocks, wood, large 
coal particles have not become lodged betweerr 
the duct and the skeleton flights? 

Check to see that rocks, wood, large coal particles 
have not become lodged between duct and skeleton flights. 

Have you checked to see that the coal is bei 
fed at a uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate 
within rated capacity. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 3-38: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Chutes) 

Have you checked for large rocks, wood, pieces of 

coal flow out of the chute? 

Remove any large rocks, wood, pieces of coal, frozen ooel or any 
coal, frozen coal or other foreign objects prevent^ 0ther foreign objects that may be preventing coal flow out of the 

chute. 

Y 

accumulated or become packed in the chute' 
Have you checked for fine damp coal that may rfreve Remove any fine damp coal that may have accumulated or 

become packed in the chute. 

Y 

Have you checked your automatic coai reclaim 1Mr_ 
pluggage? 

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 3-5 to identify the type of automatic co4l 
reclaim system you have and follow the Operational Sectlpn 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Earh of the Following Coal Quality 

Characteristics with Contract Specifications, 

\ 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 

FI03-38n/1 
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FIGURE 3-39: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 

(Chutes) 

Have you checked for ratholing? 

Have you checked for partial pluggage? 

„Y 

Have you checked for frozen coal? 

Check for moist fine coal packed against the walls of the chute. 

Check to see that foreign objects are not slowing the flov\) of 
coal out of the chute. 

Check for frozen coal that may be slowing the flow of coajl 
out of the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chu 
discharge opening. 
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FIGURE 3-40: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 

(Chute) 

Have you checked for damp fine coal that hap 
become packed along chute walls or at the 
discharge end? 

Check for fine damp coal that has accumulated along chi|rte 
walls or at the discharge end. 

Have you checked for rocks, wood, large coai 
particles or other foreign objects that may be 
obstructing coal flow from the chute? 

Check for wood, rocks, large coal particles or other foreic n 
objects that may be obstructing coal flow from the chute. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 



C44 USACERLTR97/14,Vol2 

FIGURE 3-41: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feeders 

(Chute) 

Are there large rocks, wood, pieces of coal 
frozen coal or other foreign objects preventing 
coal flow out of chute? 

-N* 
Remove frozen coal or any foreign objects so coal flows 
freely from chute. 

Have you checked for pluggage in the coal 
bunker? 

Check for pluggage in the bunker. 
NOTE: See Operational Section of Figure 3-44. 

Have you checked for pluggage in you coal fsebi ^ 
sonvevor? conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 3-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Have you checked your automatic coal reclaim Mr. 
pluggage? 

Check for pluggage in the automatic coal reclaim. 
NOTE: See figure 3-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
rnntont ran r\nn the rhuto riisRharne onenina. 

H 

H 

gh Ash - A high ash coal beca 
content can clog the c 

gh Moisture - A high moisture 
content can clog the c 

use it can have a high clay anc 
hute discharge opening. 

coal especially if it has a high < 
hute discharge opening. 

i high moisture 

ash fines 



USACERLTR97/14,Vol2 C45 

FIGURE 3-42: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In the Coal Feeder 

(Chutes) 

Have you checked for fine damp coal that has 
become packed along the walls in the chute? 

Check for fine damp coal that has become packed along 
walls of the chute. 

the 

Have you checked for coarse material - rocks, N 
wood, frozen coal, - that is obstructing flow fiom 
the chute? 

Check for coarse material -- rocks, wood, frozen coal -- and 
other foreign objects that are obstructing flow from the cr utes. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut£ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 3-43: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feeder 

(Chutes) 

Have you checked for wood, large rocks, pie<te&j_ 
of coal, or foreign objects preventing coal flow 
out of the chute? 

Check for and remove any large rocks, wood, pieces of 
any other foreign objects preventing coal flow out of the 

coal or 
chutes. 

Have you checked for fine damp coal that maU^e! Check for and remove fine damp coal that may have packed 
packed or accumulated in the chute? or accumulated in the chute. _J 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute^ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 3-44: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Bunker 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects preventing 
coal flow from the bunker? 

-fcU- 
Remove frozen coal or any foreign objects preventing 
flow from the coal bunker. 

coal 

Have you checked for pluggage in your coal l|e#d 

conveyor? 

Check your feed conveyor for pluggage. 
NOTE: See figure 3-5 to identify the type of automatic coal 
reclaim you have and follow the Operational Section of tr e 
corresponding logic diagram for pluggage. 

Have you checked your automatic coal reclaim fq>r_ 
pluggage? 

Y 

Check you automatic coal reclaim for pluggage. 
NOTE: See figure 3-5 to identify the type of automatic coal 
reclaim you have and follow the Operational Section of the 
corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the bunker discharge opening. 
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FIGURE 3-45: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Bunker 

Have you checked for fine damp coal that ha£ 
become packed along the bunker walls? 

Remove fine damp material that has become packed alorjg the 
walls of the bunker. 

Have you checked for coarse material -- rock», N m   Remove any coarse material that may be obstructing flow from 
wood, etc, -- or foreign objects that are obstructing 
flow from the bunker? 

bunker. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the buriker 
discharge opening. 
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FIGURE 3-46: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erratic Feeding From The Coal Bunker 

Have you checked for damp fine coal that hag N 

become packed along the bunker walls? 
Check for fine coal that has accumulated or become packed 
along the bunker walls. 

Y 

Have you checked for rocks, wood, or large coäM m 

particles that may be obstructing coal flow? 
Check for rocks, wood, large coal particles or other foreign 
objects that may be obstructing coal flow from the bunker. 

* if this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

ker 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunjk 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 
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FIGURE 3-47: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Hopper 

Does the hopper have a cut-off gate? 

N 

Have you checked for large rocks, wood, piesejyof 
rr*a\  that aro nroventinn r.na\ flow onto the a ate? coal, that are preventing coal flow onto the gjite? 

N 

Y 

Have you checked for pluggage in the coal 
feeder? 

Check to see that the gate is completely opened and sec jred. 

Check for and remove large rocks, wood, pieces of coal tjhat 
are preventing coal flow onto the grate. 

Check for pluggage in the coal feeder. 
NOTE: See Operational Section of Figure 3-41. 

Have you checked for pluggage in the coal 
bunker? 

Check for pluggage in the coal bunker. 
NOTE: See Operational Section of Figure 3-44. 

Have you checked for pluggage in you coal ledd | 

conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 5-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Y 

Have you checked your automatic coal reclaim frbr^ 
pluggage? 

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 5-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the hopper discharge opening. 
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FIGURE 3-48: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

Insufficient Capacity In The Coal Hopper 
Have you checked the level of coal in the hopped?»   Check the level and fill the hopper with coal. 

Does the hopper have a cut-off gate? Check to see that the cut-off gate has been opened completely 
and is in a secure position. 

Have you checked for damp fine coal sticking t$ w 

the hopper walls obstructing coal flow? 
Check for fine damp coal sticking to the hopper walls 
obstructing coal flow. 

Have you checked for rocks, wood, or large coäü 
particles or foreign objects preventing coal flow? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be preventing coal flow? 

Have you checked the coal regulating gate? Check and adjust the position of the coal regulating gate. 

Do you have a chain and traveling grate? Y .,  Check and adjust the grate speed to the proper setting. 

N 

Do you have a vibrating grate? Check and adjust the interval and duration of vibrations. 

N 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

' Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 
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FIGURE 3-49: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erratic Feeding From The Coal Hopper 

Have you checked for damp fine coal sticking tcfrJ 
the hopper walls?   

Check for fine damp coal sticking to the hopper walls. 

Have you checked for rocks, wood, or large coaHl > Check for rocks, wood, large coal particles or other foreign 
particles or foreign objects?  |        | objects that may be obstructing coal flow. | 

is the hopper cut-off gate securely open? 
Check to see that the hopper cut-off gate has been secuijely 
opened.   

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hoptoer 

discharge opening. 
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FIGURE 3-50: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Feeder Distributor Mechanism 

Have you checked to see that fine damp coa! 
not packed in screw feeder or in retort chamber? 

SN Check to see that fine damp coal is not packing or 
accumulating in the screw feeder or retort chamber. 

Have you checked the speed of the ram or sqreW 
feeder? 

Check and adjust the speed of the screw feeder or the 
length of stroke of the ram feeder. 

A Y 

..    .    ... , .       , .jNj Adjust pusher plates to regulate coal flow from the 
Have you adjusted the secondary pusher pla«?—*■      '      r     .    r s 

retort chamber. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw or ram feeder or retort chamber. A highly abrasive material 
wear away metal surfaces. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away metal surfaces as it comes in contact With the 
screw or ram feeder or retort chamber. 
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FIGURE 3-51: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Feeder Distributor Mechanism 

Have you checked to see that fine damp coa is^ r 

not packed in screw feeder or in retort chamber? 
Check to see that fine damp coal is not packing or 
accumulating in the screw feeder or retort chamber. 

Have you checked the speed of the ram or stiefeL» 
feeder? 

Check and adjust the speed of the screw feeder or the 
length of stroke of the ram feeder. 

Have you adjusted the secondary pusher plate1 i^ Adjust pusher plates to regulate coal flow from the 
retort chamber. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles can become lodged between the ram or screw 
feeder and the casing surrounding the feeder, and can also become lodged in 
the retort chamber. 

Excess Fines - Fine coal high in clay and moisture can become packed around the 
screw feeder or in the retort chamber, and around secondary pusher plates. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed around the screw feeder or in the retort chamber 
and around the secondary pusher plates. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate around the screw feeder or in the retort 
chamber and around secondary pusher plates. 
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FIGURE 3-52: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Feeder Distributor Mechanism 

Have you checked to see that fine damp coal isN 
not packed in screw feeder or in retort chamrjer? 

Check to see that fine damp coal is not packing or 
accumulating in the screw feeder or retort chamber. 

feeder? 
Have you checked the speed of the ram or screw „  Check and adjust the speed of the screw feeder or the 

length of stroke of the ram feeder. 

Have you adjusted the secondary pusher pla^ £~ Adjust pusher plates to regulate coal flow from the 
retort chamber. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles can become lodged between the ram or screw 
feeder and the casing surrounding the feeder, and can also become lodged i 
the retort chamber. 

Excess Fines - Fine coal high in clay and moisture can become packed around the 
screw feeder or in the retort chamber, and around secondary pusher platen- 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed around the screw feeder or in the retort chamber 
and around the secondary pusher plates. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate around the screw feeder or in the retort 
chamber and around secondary pusher plates. 
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FIGURE 3-53: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Feeder Distributor Mechanism 

Have you checked to see that fine damp coal is^ 
not packed in screw feeder or in retort chamber? 

Check to see that fine damp coal is not packing or 
accumulating in the screw feeder or retort chamber. 

Y 

Have you checked the speed of the ram or sc[teM_» 
feeder? 

Check and adjust the speed of the screw feeder or the 
length of stroke of the ram feeder. 

Have you adjusted the secondary pusher plah & Adjust pusher plates to regulate coal flow from the 
retort chamber. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles can become lodged between the ram or screw 
feeder and the casing surrounding the feeder, and can also become lodged i 
the retort chamber. 

Excess Fines - Fine coal high in clay and moisture can become packed around the 
screw feeder or in the retort chamber, and around secondary pusher plates. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed around the screw feeder or in the retort chamber 
and around the secondary pusher plates. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate around the screw feeder or in the retort 
chamber and around secondary pusher plates. 



USACERLTR97/14,Vol2 C57 

FIGURE 3-54: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

(Boiler) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeifijiv inspect and adjust the air supply to the boiler. 
the manufacturer? 

Y 

Have you checked the FD fan speed, FD fan n 

vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

I   N     Check and adjust the length of stroke of the secondary ram 
Have you checked the pusher plates adjustment/?-*      DUsher Dlates or pusher plates. 

Y 

Have you checked the ID fan inlet vanes, ID fan N K 

dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Operational 

Coal Quality 

See nest page for Coal Quality Section 
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IGURE 3-54 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Insufficient Capacity And Inability To Meet Load 

(Boiler) 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Heating Value 
2. Low Volatile Matter 
3. High Fixed Carbon 
4. High ASH 
5. Excess Coarse 
6. Excess Fine 
7. Low Moisture 

(See Appendix A 
For Test Methods) 

Low Heating Value - If the coal is lower in heating value more will need to be 
burned to meet demand which can lead to increase operation and maintenance of 
storage and handling equipment. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

High Ash - If excessive ash particles can become sufficiently thick on the grate 
to seriously restrict air flow through the grate and fuel bed making it 
difficult to complete combustion. 

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and 
hoppers causing uneven burning, an uneven ash and coal bed on the gratJe. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 3-55: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

Have you checked to see that the boiler is 
operating at the excess air level recommendeUaJu» 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan nl£< 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Y 

Have you checked the secondary ram or pusheiM ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary rem 
or pusher plates so as to regulate coal flow onto grate. 

|Y 

c done0? CheCked thS Ve'0City °f 93S f'0W thrF^M Check and adiust velocitv of 9as "™ through cycle 

Have you checked to see that fly ash reiniectionN _ 
Check for plugged flyash reinjection lines. 

lines are not plugged? 

Y 

Have you checked the ID fan inlet vanes, ID U nN Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. dampers, and ID fan speed? 

Y 

upeicuiuiicii 

Coal Quality 

See nest page for Coal Quality Section 
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IGURE 3-55 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Reduced Boiler Efficiency 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Volatile Matter 
2. High Fixed Carbon 
3. Excess Fine 
4. Low Moisture 

_(See Appendix A 
For Test Methods) 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large massejs 
(Clinkers) interfering with uniform airflow through the grate and fuel becjl 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
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FIGURE 3-56: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion On The Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJay^ 
the manufacturer? 

Have you checked the FD fan speed, FD fan nl&l 
vanes and FD fan dampers? 

Y 

Have you checked the screw or ram feed 
adjustment? 

N 

Inspect and adjust the air supply to the boiler. 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusherN fc 

plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary rejm 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the grate. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the grate. 

High Ash - Ash high in clays and shale can react during the combustion process 
to form a corrosive deposit on the grate. 

Excess Fines - Fines high in ash -- clay and shale -- can react during the 
combustion process to form a corrosive deposit on the grate. 
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FIGURE 3-57: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Segregation On The Grate 

Have you checked the screw or ram feed 
adjustment?   

Check and adjust the speed of the screw feeder or ram föeder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

Have you checked the secondary ram or pushetN 
plate adjustment? 

Check and adjust the length of stroke of the secondary rejm 
or pusher plates so as to regulate coal flow onto grate. 

Have you checked the hopper for erratic feed ing? *■ 
Check the hopper for erratic feeding. 
NOTE: See Operational Section of Figure 3-49. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 

(See Appendix A 
For Test Methods) 

Coal Quality 

Excess Coarse - Coarse coal tends to segregate in the coal-conveying equipment, 
hoppers, and in one area of the grate causing uneven feeding and uneven burning 
respectively. 

Excess Fines - A high fines coal segregated in one area on the grate can lead to 
high paniculate loading, high combustible heat losses and severe clinkering 

problems. 
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FIGURE 3-58: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pressure Drop Across The Grate 

Have you checked the hopper for erratic feed ing? "■ 

Have you checked the hopper for pluggage? 

Have you checked the screw or ram feed 
adjustment? 

Check the hopper for erratic feeding. 
NOTE: See Operational Section of Figure 3-49. 

Check the hopper for pluggage. 
NOTE: See Operational Section of Figure 3-47. 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusherN K 

plate adjustment? 
Check and adjust the length of stroke of the secondary räm 
or pusher plates so as to regulate coal flow onto grate. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Free Swelling Index 
2. Excess Fines 
3. High Ash 

_(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Excess Fines- A coal with too many fines can cake (agglomerate) or fuse 
large masses (clinkers) interfering with uniform air flow through 
the grate and fuel bed. 

High Ash- Ash on the grate can become thick enough to seriously restrict 
flow through the grate and the fuelbed. 

nto 
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FIGURE 3-59: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Ashbed On The Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommended-fiy-, 
the manufacturer? 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers? 

nl* 

Y 

Have you checked the screw or ram feed 
adjustment? 

Inspect and adjust the air supply to the boiler. 

Y 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

plate adjustment? 

Have you checked the secondary ram or pusheiN „ Check and adjust the length of stroke of the secondary rem 
or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - A high fines coal can segregate in one area of the grate causing 
uneven burning. 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals -- the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 
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FIGURE 3-60: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Coalbed On The Grate 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusljieiN 
plate adjustment? 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Check and adjust the length of stroke of the secondary ra|m 
or pusher plates so as to regulate coal flow onto grate. 

nlM Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals - the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 3-61: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Burning On the Grates 

Have you checked to see that the boiler is 
operating at the excess air level recommended_Dy.» Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Y 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers? 

nl<M Check and adjust FD fan dampers, FD fan inlet vanes an< 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

Have you checked the secondary ram or pusheiN fc 

plate adjustment? 

Check and adjust the length of stroke of the secondary r; 
or pusher plates so as to regulate coal flow onto grate. 

m 

N Check and adjust overfire air jets so as to improve mixing 
Have you cnecKea tne ovemre air jeisr combustible gases and keep flame off of boiler walls. 

Y 
Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals -- the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 3-62: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Warped, Burnt, Cracked Grates 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJay^ 
the manufacturer? 

Inspect and adjust the air supply to the boiler, 

Have you checked the FD fan speed, FD fan |n 

vanes and FD fan dampers? 

Y 

Have you checked the screw or ram feed 
adjustment? 

Y 

Have you checked the secondary ram or pusljieiN 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Check and adjust the length of stroke of the secondary ra^n 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. Low Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal can segregate in one area of the grate creating a 
thin coal or ash bed on another area of the bed exposing the grates and tuyeres 
to the furnace heat. 

Excess Fines - Fine coal can segregate in one area of the grate creating a thin 
coal or ash bed exposing the grates and tuyeres tö the furnace heat. 

Low Ash - The grates and tuyeres depend upon a covering of ash to protect them 
from the furnace heat, and a low-ash coal may not provide adequate protection 

High Moisture - Wet coal can clog in the supply chute or coal hopper while the 
stoker is in operation causing the grates and tuyeres to become exposed to| the 
furnace heat. 
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FIGURE 3-63: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers On The Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_» 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers?   

nl*l Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the screw or ram feed 
adjustment? 

N J Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

Have you checked the secondary ram or pusheiN 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary rcjm 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Free Swelling 

2. Low Ash Fusion Temperatu 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will become 
plastic or liquid forming a fused mass (clinker) on the grate surface. 
Clinkers can shut off air openings in tuyeres and interfere with 

the movement of fuel on the grate. 

Excess Fines- Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) interfering with uniform air flow through 
the grate and fuel bed. 
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FIGURE 3-64: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout On The Grate 

Have you checked to see that the boiler is 
operating at the excess air level recommended_Ky_» inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlH 

Y 

Have you checked the screw or ram feed 
adjustment? 

Have you checked the secondary ram or pusherN ^ 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust FD fan dampers, FD fan inlet vanes anq 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

N J Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 
4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
to react with the carbon in the furnace high combustible losses can occur. 
Unbumt carbon will be carried over the grate into the ashpit. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. Unburnt 
carbon will be carried over the grate into the ashpit. 

Excess Fines - Too many fines on the grate can lead to high particulate loadings 
because they are easily carried out of the furnace and high combustible losfees 
because the particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite the 
coal. Unburnt carbon can then get carried over the grate into the ash pit if 
there is not enough time allowed for the coal to burn on the grate. 
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FIGURE 3-65: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Corrosion Of Heat Transfer Surfaces 

(Refractory Surfaces) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeUay_» 
the manufacturer? 

Have you checked the FD fan speed, FD fan hliU m 

vanes and FD fan dampers? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked the screw or ram feed 
adjustment? 

N 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusliejN_^ 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on refractory surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on refractory surfaces. 

High 

Exce 

Ash - Ash high in sodium and pc 
process to form a corrosive d 

3S Fines - Fines high in ash -- soc 
combustion process to form a 

tassium can react during th 
eposit on refractory surface 
iium and potassium -- can r 
i corrosive deposit on refrac 

e combustion 
s. 
=act during the 
tory surfaces. 
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FIGURE 3-66: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of Heat Transfer Surfaces 

(Refractory Surfaces) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeciiqL». 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked the FD fan speed, FD fan |n 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusl lerN „ Check and adjust the length of stroke of the secondary rem 
plate adjustment? or pusher plates so as to regulate coal flow onto grate. 

■ 
Y 

Have you checked the overfire air jets? 
N Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Y 

VJfJCIClllUIICll 

Coal Quality 

See next page for Coal Quality Section. 
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IGURE 3-66 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP 

For Erosion Of Heat Transfer Surfaces 
(Refractory Surfaces) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

iflue 
surfaces. 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the 1 
gas can impinge on refractory surfaces eventually wearing away these f ■ 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with refractory surfaces eventually 
wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with refractory surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with refractory surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with refractory surfaces eventually wearing away 

the surface. 
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FIGURE 3-67: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Slagging Spalling Of Heat Transfer Surfaces 

(Refractory Surfaces) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeiEy^ inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan nl&i 

vanes and FD fan dampers? 
Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates.      I 

Have you checked the screw or ram feed 
adjustment? 

N Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chainber. 

Have you checked the secondary ram or pusl 
plate adjustment? 

ierN m Check and adjust the length of stroke of the secondary rs 
or pusher plates so as to regulate coal flow onto grate. 

m 

' 
Y 

Have you checked the overfire air jets? 
N Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Y 

uyci animal 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatuife-(See APPendi>< A 
For Test Methods) 

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can 
accumulate on refractory surfaces for a sufficient time to become plastic 
or liquid; the resulting deposit will be a coarse fused mass. 
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FIGURE 3-68: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Corrosion Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJDy_, 
the manufacturer? 

LY 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers? 

Inspect and adjust the air supply to the boiler. 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

plate adjustment? 
Have you checked the secondary ram or pusheiN fc Check and adjust the length of stroke of the secondary ram 

or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on heat transfer surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on heat transfer surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion i 
process to form a corrosive deposit on heat transfer surfaces. ; 

Excess Fines - Fines high in ash -- sodium and potassium - can react during the 
combustion process to form a corrosive deposit on heat transfer surfaces. 
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FIGURE 3-69: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommended_fiy_». 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan n 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

Have you checked the secondary ram or pusheiN 
plate adjustment? 

Check and adjust the length of stroke of the secondary ra|m 
or pusher plates so as to regulate coal flow onto grate. 

N Check and adjust overfire air jets so as to improve mixing 
nave you cnecKea me ovemre air jets r combustible gases and keep flame off of boiler walls. 

Y 
wpci auui icii 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 3-69 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the FollowincjCoai Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Ry-Ash Erosivity 
3. High Ash 
i. Excess Fines 

5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the Sue 
gas can impinge on heat transfer surfaces eventually wearing away these 

surfaces. 
High riy-Asn Erosivity - Coal ash in the form of fly ash suspended in the 

combustion gases can readily come in contact with heat transfer surfaces 

eventually wearing away these surfaces. 

High As- • Asn suspended in the combusticxi gases can readily come in contact 
with heat transfer surfaces eventually wearing away ihese surfaces. 

Excess Fr.es • Fine coal suspended in the combustion gases can readily come in 
contact with heat transfer surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
,-eacily come in contact with heat transfer surfaces eventually wearing away 

Sie surface. 
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FIGURE 3-70: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Slagging/Spalling Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommende±fiy_». 
the manufacturer? 

Have you checked the FD fan speed, FD fan nl& ^ 

vanes and FD fan dampers? 

Inspect and adjust the air supply to the boiler. 

Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pushed ^ 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary ra|m 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Are you opening sootblowers at cycles frequent N 
enough to keep ash from building up? 

Increase sootblowing cycles. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatuife-(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can 
accumulate on heat transfer surfaces for a sufficient time to become plastic 
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag 
does not conduct heat readily and thus decreases the amount of heatl reaching 
wall tubes, lowering the quantity of steam produced. 
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FIGURE 3-71: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Fouling Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeUaiu. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

vanes and FD fan dampers? 

Have you checked the FD fan speed, FD fan nl#< m  Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

Have you checked the secondary ram or pusherM „ 
plate adjustment? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

T 
Are you opening sootblowers at cycles frequentN ^ 
enough to keep ash from building up? 

Increase sootblowing cycles. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatufe 

2. High Free Alkalies 
(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on tube surfaces, insulating the metal so that not enough heat is 
transfered to raise the stream temperature to design level. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 
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FIGURE 3-72: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Corrosion Of Heat Transfer Surfaces 

(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeliiy.». 
the manufacturer? 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers? 

nl& 

Inspect and adjust the air supply to the boiler. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusherN 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the baffles. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the baffles. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the baffles. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during th^ 
combustion process to form a corrosive deposit on baffles. 
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FIGURE 3-73: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of Heat Transfer Surfaces 

(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJay.». 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan nlH J Check and adjust FD fan dampers, FD fan inlet vanes and 

vanes and FD fan dampers? 

Y 

Have you checked the screw or ram feed 
adjustment? 

Y 

Have you checked the secondary ram or pushed ^ 
plate adjustment? 

and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Check and adjust the length of stroke of the secondary rejm 
or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overt ire air jets? 
N     Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart}: 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on baffles eventually wearing away the. surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the baffles eventually wes 
away the surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with baffles eventually wearing away the surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with baffles eventually wearing away the surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with baffles eventually wearing away the surface. 

ring 
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FIGURE 3-74: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Slagging/Spalling Of Heat Transfer Surfaces 

(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeUay^. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan |nl&< 

vanes and FD fan dampers? 
Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the screw or ram feed 
adjustment? 

N » Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusljieiN ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

lv 
Are you opening sootblowers at cycles freque 
enough to keep ash from building up? 

ntN, 
Increase sootblowing cycles. 

Y 
XS|JCI CIIIVSI iai 

' 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatur ̂ (See Appendix A 
For Test Methods) 

 »- 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles for a sufficient time to become plastic or liquid; the 
resulting deposit will be a coarse fused mass. 
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FIGURE 3-75: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Fouling Of Heat Transfer Surfaces 

(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air level recommendedjDy_». 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan hl« ^ 

vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the screw or ram feed 
adjustment? 

N Check and adjust the speed of the screw feeder or ram f€ eder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

plate adjustment? 
Have you checked the secondary ram or pusheiN K Check and adjust the length of stroke of the secondary ram 

or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Are you opening sootblowers at cycles freque 
enough to keep ash from building up? 

ntN fc Increase sootblowing cycles. 

Y 
Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperati 

2. High Free Alkali 
^_(See Appendix A 

For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles forming dense, adherent layers which can be difficu 
remove except by manual cleaning. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 

tto 
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FIGURE 3-76: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Insufficient Capacity and Inability To Meet Load 

(Forced Draft Fan) 

Have you checked the FD fan speed, FD fan hlfl 
vanes and FD fan dampers? ~~ 

Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

Have you checked the secondary ram or pushetN K 

plate adjustment? 
Check and adjust the length of stroke of the secondary r^m 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Compare Each of the Following Coal Quality 
Characteristics with Contract Specifications. 

Coal Quality 

1. High Moisture 
2. High Ash 

_JSee Appendix A 
For Test Methods) 

 »- 

High Moisture - Moisture impacts the airflow rate -- a coal quality factor 
influencing fan capacity -- indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity -- indirectly via its impact on heat rate. 
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FIGURE 3-77: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking Around The Forced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommended-ßju- 
the manufacturer? 

Y 

Have you checked the FD fan speed, FD fan |nlH 

vanes and FD fan dampers? 

Y 

Have you checked the screw or ram feed 
adjustment? 

Inspect and adjust the air supply to the boiler. 

Check and adjust FD fan dampers, FD fan inlet vanes anjJ 
and FD fan speed to balance air flow through grates. 

N . Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusheiN ^ 
plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary rsjm 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smcjke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 3-78: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Induced Draft Fan) 

Have you checked the ID fan inlet vanes, ID fen N m 

dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Have you checked the velocity of gas flow thnjyfih» Check and adjust ve|ocity of gas flow through cyclone, 
cyclone? 

Have you checked to see that fly ash reinjectionN ^ 
lines are not plugged? 

Check and unplug any reinjection lines. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Moisture 

2. High Ash 
(See Appendix A 
For Test Methods) 

High Moisture - Coal moisture has a significant impact on ID fan capacity since 
it adds directly to flow rate and decreases the overall density of the gas due 
to the low molecular weight of water vapor. 

High Ash - A high ash coal can impact the composition, temperature and pressure 
of the gas entering the ID fan. 
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FIGURE 3-79: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Corrosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommended_By_, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked the ID fan speed, ID fan inletN ^ 

vanes and ID fan dampers? 

Y 

Have you checked the screw or ram feed 
adjustment? 

Y 

Have you checked the secondary ram or pusherN > 

plate adjustment? 

Have you checked the overfire air jets? 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

sdNlet 

Check and adjust ID fan dampers, ID fan inlet vanes and 
and ID fan speed to balance gas flow through chimney. 

Check and adjust the speed of the screw feeder or ram f€ eder 
length of stroke so as to regulate coal flow into retort chamber. 

Check and adjust the length of stroke of the secondary ra|m 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Check and adjust FD fan dampers, FD fan inlet vanes anjd 
and FD fan speed to balance air flow through grates. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

T 

1. High Chlorine 
2. High Sulfur 

3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the induced draft fan. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the induced draft fan. 

High 

Exce 

Ash - Ash high in sodium and po 
process to form a corrosive d 

3s Fines - Fines high in ash -- soc 
combustion process to form a 

tassium can react during th 
eposit on the induced draft 
ium and potassium -- can r 
corrosive deposit on indue 

e combustion 
fan. 
sact during the 
ed draft fan. 
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FIGURE 3-80: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_^ inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the ID fan inlet vanes, ID fen N K 

dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

- Y 

Have you checked the overfire air jets? 
N Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

<Y 

Have you checked the FD fan speed, FD fan nl& Check and adjust FD fan dampers, FD fan inlet vanes am: 
and FD fan speed to balance air flow through grates. vanes and FD fan dar npers? 

Have you checked the velocity of gas flow thr-ju^ check and adjust velocity of gas flow through cyclone, 
cyclone? 

Y 

Have you checked to see that fly ash reinjectionN ^ 
lines are not plugged? 

Check and unplug any reinjection lines. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Have you checked the secondary ram or pusheiN ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary raVn 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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IGURE 3-80 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP 
For Smoking From The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - if the voiatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smoke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 



USACERLTR97/14,Vol2 C89 

FIGURE 3-81: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny^. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the ID fan inlet vanes, ID fan N 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

■ Y 

Have you checked the overfire air jets? 
N Check and adjust overfire air jets so as to improve mixing 

combustible gases and keep flame off of boiler walls. 

i 
Y 

Have you checked the FD fan speed, FD fan nl« Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. vanes and FD fan dar npers? 

1' 
Have you checked the velocity of gas flow through» Check and adjust velocity of gas flow through cycle 
cyclone? 

Have you checked to see that fly ash reinjectionN^ Check and unp|ug any reinjection |ines. 
lines are not plugged? 

Y 

Have you checked the screw or ram feed 
adjustment? 

N ^ Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Have you checked the secondary ram or pusmerN > 

plate adjustment? 
Check and adjust the length of stroke of the secondary ra|m 
or pusher plates so as to regulate coal flow onto grate. 

Y 
Operational 

Coal Quality 

See next page for Coal Quality Section 
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IGURE 3-81 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart; 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the induced draft fan eventually wearing away the metal 

surface. 
High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 

combustion gases can readily come in contact with the induced draft fan 
eventually wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with induced draft fan eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with induced draft fan eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the induced draft fan eventually wearing away 
the metal surface. 
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FIGURE 3-82: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 
For Carbon Burnout From The Particulate Removal System 

(Baghouse) 

Have you checked the ID fan inlet vanes, ID fan N 
dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Do you clean the bags periodically? N fc Clean bags periodically so as to maintain the maximum pressure 
drop across the baghouse at the design point. 

Y 

Have you checked the velocity of gas flow thrpufrh, 
cyclone? 

Check and adjust velocity of gas flow through cyclone. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendedity^. inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan [nit 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

N Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Y 

Have you checked the secondary ram or pusi 
plate adjustment? 

ieiN B Check and adjust the length of stroke of the secondary ra 
or pusher plates so as to regulate coal flow onto grate. 

m 

Y 

upeicuiuiicii 

CoalQ uality 

See next page for Coal Quality Section 
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IGURE 3-82 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP 

For Carbon Burnout From The Paniculate Removal System 
(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can resjjlt 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because 
are easily carried out of the f urmace and high combustible losses beca 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

ithey 
jse the 
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FIGURE 3-83: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 
(Baghouse) 

dampers, ID fan speed? 

Have you checked the ID fan inlet vanes, IN fen N     Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Do you clean the bags periodically? Clean bags periodically so as to maintain the maximum pressure 
drop across the baghouse at the design point. 

o done? Che°ked ^ ^'^ * ^ ^ ^t^M Check and adiust velocitv of 9as flow throu9n cyclone. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes an 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Y 

Have you checked the secondary ram or pusheiN 
plate adjustment? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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IGURE 3-83 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAF 

For Excess Paniculate Emissions From The Paniculate Removal System 
(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 
2. High Ash 
3. Low Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the chimney. 

High Ash - Ash can get entrained in the flue gas and get carried out the 
chimney. 

Low Moisture - Dry fine coal particles can become entrained in the flue gas and 
get carried out the chimney. 
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FIGURE 3-84: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Paniculate Removal System 
(Cyclone) 

Have you checked the ID fan inlet vanes, ID fan N K 

dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Have you checked the velocity of gas flow through, 
cyclone? 

Check and adjust velocity of gas flow through cyclone. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendeld_lSy_^j inspect and adjust the air supply to the boiler. 
the manufacturer? 

i 
Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

i Y 

j Have you checked the screw or ram feed 
j adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Y 

Have you checked the secondary ram or puslpeiN m 

plate adjustment? 
Check and adjust the length of stroke of the secondary ra|m 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 



C96 USACERL TR 97/14, Vol 2 

FIGURE 3-84 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGF 

For Carbon Burnout From The Paniculate Removal System 

(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high paniculate loadings because they 
are easily carried out of thefurmace and high combustible losses becajse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 3-85: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion In The Paniculate Removal System 
(Cyclone) 

dampers, ID fan speed? 

Have you checked the ID fan inlet vanes, ID fe.n N fc Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Have you checked the velocity of gas flow throufrhK 

cyclone? 
Check and adjust velocity of gas flow through cyclone. 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJHu. inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan hlM 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates.       I 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. j 

lY 

plate adjustment? 
Have you checked the secondary ram or pusherN „ Check and adjust the length of stroke of the secondary ram 

or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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IGURE 3-85 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAfl 

For Erosion In The Paniculate Removal System 
(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quartz 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the cyclone and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the cyclone and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with cyclone eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with the cyclone eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the cyclone eventually wearing away metal surfaces. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with the cyclone and wear away metal surfaces. 
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FIGURE 3-86: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 
(Cyclone) 

Have you checked the ID fan inlet vanes, ID fe.n N 
dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Y 

c dorfe? °heCked thS Vel0dty °f 93S f'OW thrPM Check and adJ'ust velocitv °f 9as flow throuSh cVclone- 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLBy-^ Inspect and adjust the air supply to the boiler, 
the manufacturer? 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nl£ Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Y 

Have you checked the secondary ram or puslhetN 
plate adjustment? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications'. 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 3-87: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Particulate Removal System 
(Electrostatic Precipitator) 

Have vou checked th 3 aas velocity through tr e N , Check the gas velocity through the precipitator. 
precipitator? 

Y 
r 

Have you checked the applied voltage across 
collecting plates? 

tHtf , Check the applied voltage across the collecting plates. 

Y 

N Check the corona strength. Have you checked th e corona strength'. 

lY 

Have you checked the ID fan inlet vanes, ID fan N 
dampers, ID fan speed?          

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Have you checked to see that the boiler is 
operating at the excess air level recommendei-oy-». Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlä Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow through grates. 

i Y 

Have you checked the overfire air jets? 

X 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the screw or ram feed 
adjustment? 

1 
Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

plate adjustment? 
Have you checked the secondary ram or pushetN m Check and adjust the length of stroke of the secondary rsm 

or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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IGURE 3-87 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP 

For Carbon Burnout From The Paniculate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 3-88: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Paniculate Removal System 
(Electrostatic Precipitator) 

Have you checked the gas velocity through tr 

precipitator?   

e N ► Check the gas velocity through the precipitator. 

Have you checked the applied voltage across 
collecting plates?   

trtt Check the applied voltage across the collecting plates. 

|v 

Have you checked the corona strength? 
. —  

N , Check the corona strength. 

Have you checked the ID fan inlet vanes, ID ÜnR_ Check and adjust ID fan inlet vanes, ID fan dampers, and iyou ( 
dampers, ID fan speed? 

ID fan speed to balance gas flow through chimney. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommende 
the manufacturer? 

iM/-m- Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan hlM w 

vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes an 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Y 

Have you checked the secondary ram or pusheiN ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary rajm 
or pusher plates so as to regulate coal flow onto grate. 

1 
Operational 

Coal Quality 

See next page for Coa! Quality Section. 
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IGURE 3-88 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Particulate Removal System 

(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quartz 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with and eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with and eventually wearing away metal surfaces. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with and wear away metal surfaces. 
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FIGURE 3-89: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Particulate Removal System 
(Electrostatic Precipitator) 

Have you checked the gas velocity through trje N ^ Check the gas ve|ocity through the precipitator. 
precipitator? 

Have you checked the applied voltage across 
collecting plates? 

tH6i - Check the applied voltage across the collecting plates. 

Have you checked the corona strength? Check the corona strength. 

Have you checked the ID fan inlet vanes, ID f4nJN_». Check and adjust ID fan inlet vanes, ID fan dampers, and 

dampers, ID fan speed? ID fan speed to balance gas flow through chimney. 

Have you checked to see that the boiler is 
operating at the excess air level recommended-Dy-«. Inspect and adjust the air supply to the boiler. 
the manufacturer? 

lY 
Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlfl Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

JY 
N 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

I Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Have you checked the secondary ram or pushed 
plate adjustment? 

Check and adjust the length of stroke of the secondary ram 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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IGURE 3-89 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions The Paniculate Removal System 

(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Fly Ash Resistivity 

2. High Ash 
3. Low Sulfur 
4. Excess Fines 

5. Low Moisture 

_(See Appendix A 
For Test Methods) 

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which 

limits the applied voltage and hence the collection efficiency for a given 
precipitator design and operating configuration. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. A high calcium content in the ash reduces the 
effective sulfur trioxide concentration, thereby decreasing precipitator 
performance. Sulfur trioxide is important in the resistivity mechanism bejcause 
water molecules in combination with sulfur trioxide are absorbed on the surface 
of the ash particles and form a conductive film, shich decrease resistivity. 

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than 
ash from higher sulfur coals. 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 3-90: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 

Have you checked the ID fan inlet vanes, ID fyi N m 

dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Have you checked the velocity of gas flow throjjfjh» 
cyclone? 

Check and adjust velocity of gas flow through cyclone. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_». 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlfl Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

|Y 
N 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Have you checked the secondary ram or pusfoerN ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary rain 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 



USACERL TR 97/14, Vol 2 C107 

IGURE 3-90 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thfey 
are easily carried out of the furmace and high combustible losses becayse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 3-91: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers In The Ash Pit/Hopper 

Have you checked to see that the boiler is 
operating at the excess air level recommende:Lay_, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers? 

nlM Check and adjust FD fan dampers, FD fan inlet vanes anip 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Y 

plate adjustment? 
Have you checked the secondary ram or pusheiN m Check and adjust the length of stroke of the secondary rem 

or pusher plates so as to regulate coal flow onto grate. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Free Swelling 

2. Low Ash Fusion TemperatutV 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index can cake 
(agglomerate) or fuse into large masses (clinkers) on the grate surface and get 
carried over into the ash hopper/pit. 

Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liquid 
forming a fused mass (clinker) which can get carried over into the ash 
hopper/pit. 

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) which get carried over into the ash hopper/pit. 
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FIGURE 3-92: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Ash Pit/Hopper 

Have you checked to see thai the boiler is 
operating at the excess air level recommendedLnJu. 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Y 

Have you checked the screw or ram feed 
adjustment? 

n\H Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Check and adjust the speed of the screw feeder or ram fe eder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or puslierN K 

plate adjustment? 

Have you checked the overfire air jets? 

Check and adjust the length of stroke of the secondary rsjm 
or pusher plates so as to regulate coal flow onto grate. 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

_(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can resMt. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thfey 
are easily carried out of the furmace and high combustible losses becapse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 3-93: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Stack/Chimney 
Have you checked to see that the boiler is 
operating at the excess air level recommended-Dy,, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Y 

Have you checked the FD fan speed, FD fan jnl« 

vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the screw or ram feed 
adjustment?   

N K Check and adjust the speed of the screw feeder or ram feeder 
length of stroke so as to regulate coal flow into retort chamber. 

Have you checked the secondary ram or pusheiN ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary rejm 
or pusher plates so as to regulate coal flow onto grate. 

Have you checked ID fan inlet vanes, ID fan 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through the chimney. 

Have you checked the overfire air jets? 
N     Check and adjust overfire air jets so as to improve mixing 

*" combustible gases and keep flame off of boiler walls. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the stack/chimney. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the stack/chimney. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the stack/chimney. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on stack/chimney. 
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FIGURE 3-94: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

Have you checked to see that fly as reinjectioIL^U Check for pkjg    d f,   ash reinjectk 

lines are not plugged? 

Have you checked the ID fan inlet vanes, ID fan N ^ 
dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_Dy_». 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have you checked the FD fan speed, FD fan (n 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow through grates. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Have you checked the secondary ram or puslperM ^ 
plate adjustment? 

Check and adjust the length of stroke of the secondary rarn 
or pusher plates so as to regulate coal flow onto grate. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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IGURE 3-94 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP 

For Carbon Burnout In The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 3-95: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_^ 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

Have vou checked the ID fan inlet vanes, ID fcjn N J Check and adjust ID fan inlet vanes, ID fan dampers, and 
dampers ID fan speed? * "-1 'an sPeed t° balance gas flow through chimney. 

1* 
Have you checked the overfire air jets? 

T 

Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the FD fan speed, FD fan hl& 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the velocity of gas flow throujfrh, 
cyclone? 

Check and adjust velocity of gas flow through cyclone. 

Have you checked to see that fly ash reinjectibnN 
lines are not plugged? 

Check and unplug any reinjection lines. 

|Y 

Have you checked the screw or ram feed N Check and adiust the speed of the screw feeder or ram feeder 
adjustment? length of stroke. 

\ ■Y 

Have you checked the secondary ram or pusfr 
plate adjustment? 

ieiN fc Check and adjust the length of stroke of the secondary ra 
or pusher plates so as to regulate coal flow onto grate. 

m 

Y 
w^/ci auvsncii 

CoalQ uality 

See nest page for Coal Quality Section 
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IGURE 3-95 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAP 

For Smoking From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smcjke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 3-96: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Particulate Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through, 
cyclone? 

Check and adjust velocity of gas flow through cyclone. 

Have you checked to see that fly as reinjection  N ^ 
lines are not plugged? 

Check for plugged fly ash reinjection lines. 

Y 

Have you checked the ID fan inlet vanes, ID fan N 
dampers, ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJ^v Inspect and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. 

Have you checked the secondary ram or pusflierN K 

plate adjustment? 
Check and adjust the length of stroke of the secondary rajm 
or pusher plates so as to regulate coal flow onto grate. 

1 Operational 

Coal Quality 

See next page for Coal Quality Section 
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IGURE 3-96 (continued): UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the fiue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 3-97: UNDERFEED STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For SQ2 Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through,, 
cyclone? 

Check and adjust velocity of gas flow through cyclone. 

Y 

Have you checked the ID fan inlet vanes, IF fa 
dampers, and ID fan speed? 

n N     Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow through chimney. 

Y 

Have you checked the overfire air jets? 
Check and adjust overfire air jets so as to improve mixing 
combustible gases and keep flame off of boiler walls. 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nl& Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through grates. 

Have you checked to see that the boiler is 
operating at the excess air level recommendeU^L, 
the manufacturer? 

Inspect and adjust the air supply to the boiler. 

1 Y 

Have you checked the screw or ram feed 
adjustment? 

Check and adjust the speed of the screw feeder or ram feeder 
length of stroke. [ 

plate adjustment? 
Have you checked the secondary ram or pushed     Check and adjust the length of stroke of the secondary ram 

or pusher plates so as to regulate coal flow onto grate. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Sulfur (See Appendix A 
For Test Methods) 

High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the 
combustion of sulfur in the coal. 
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Appendix D: Top-Feed Static Grate Stoker- 
Fired Boiler System Descriptions and 
Troubleshooting Diagrams 

This TSG Appendix deals with identifying and solving potential coal quality-related 
problems that may be encountered in the top feed static grate stoker-fired boiler 
system. A general description of the system is included, but is limited to describing 
the system currently operating at the Fliegerhorst Heating Plant, manufactured by 
Kewanee Boilers of the United States, and at the Baumholder Heating Plant manu- 
factured by Robey of Lincoln Ltd., West Germany. 

This Appendix includes a generalized block flow diagram of a complete overfeed 
stoker-fired boiler system that: 

• identifies the specific components comprising the major subsystems of an 
overfeed stoker-fired boiler system 

• logically presents the flow of coal, flue gas, and ash through the system 
• helps determine the existence and location of subsystems and specific com- 

ponents comprising the system. 

Following the block flow diagram is a component/symptom table that serves to 
identify: 

• typical symptoms (problems) that may be encountered in the system 
• the various components shown in the block flow diagram affected by these 

symptoms 
• the logic diagram to determine whether the problem is due to operational 

procedures or to out-of-specification coal. 

The Troubleshooting Logic Diagrams for this Appendix are presented next. How- 
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand 
the structure of each Appendix and how to apply these logic diagrams to diagnosing 
coal quality-related problems. The Glossary, List of Abbreviations, and References 
preceding the Appendixes should resolve any questions that arise regarding 
terminology and laboratory procedures. 
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D1 System Description 

D1.1 The Fliegerhorst Heating Plant 

The Fliegerhorst Heating Plant consists of four identical units manufactured by 
Kewanee Boilers in the United States. The recorded thermal design of each boiler 
is approximately 5.86 MW, with a total plant capacity of 23.45 MW. The units are 
three-pass, fire-tube, wet back boilers with an allowable working pressure of 10 bars 

(145 psig). 

Delivered coal is normally unloaded directly into a hydraulically activated, tilting 
Kipp bunker for direct feed to the boiler day bunkers or, alternately, to adjacent 
garage-type coal storage enclosures. The coal storage facilities consist of six 
enclosed but open-front sectionalized garage bins, with an aggregate capacity of 
approximately 800 metric tons. It is possible to by-pass the tilting Kipp bunker and 
pneumatically convey coal from the garage bins to the boiler day bunkers. Coal is 
unloaded with moveable, inclined, vibratory conveyors and flexible hose connections 

to the pneumatic conveying system. 

Coal stored in the Kipp bunker is pneumatically conveyed to two 6-ton/day bunkers 
located above each boiler. Coal is withdrawn from the bottom of a day bunker with 
a speed-controlled auger, is pneumatically conveyed to a cyclone separator on top of 
the boiler, and then is fed to a fixed grate via an integral drop tube and a cast iron 
cone, which distributes the coal onto a stationary grate. As the coal level in 1-day 
bunker drops, a level probe is activated to switch to the reserve bunker and refill the 
now-empty bunker. Alternate filling and emptying of the bunkers is carried out 
under automatic control. The coal feed rate is controlled automatically to respond 

to firing-rate changes by: 

• preadjusting the variable-speed feed augers from the day bunkers 
• automatically activating the pneumatic conveying system supplying coal to the 

cyclone separator. 

The control variable is boiler steam operating pressure. 

Ash is removed from the boiler hearth by manual hand-ranking. The ash is raked 
into standard ash dollies at the front of each boiler and is manually wheeled outside 
the building, where it is dumped onto the ground for truck disposal. Ash-removal 
procedures involve a systematic shutdown of the forced-air and coal-feed systems 

prior to opening the hearth door. 



USACERLTR97/14,Vol2 D3 

A forced-draft fan mounted on the front and top of each boiler supplies both primary 
and secondary combustion air. Control dampers regulate the split, with secondary 
air passing down the outside of the coal feed drop tube and primary air moving 
through a wind box and the underside of the hearth grates. The boilers are operated 
under positive pressure (about 0.25 to 0.30 psig). The boilers as presently installed 
do not have any means of adjusting the amount of excess air provided to the boilers 
for combustion. The amount of excess air is pre-set by the size of the orifice plate 
through which the air is supplied. 

Flue gas is withdrawn from the combustion chambers and passes through a multi- 
cyclone dust collector (one for each boiler). Flyash and grit collected in the multi- 
cyclone units are screw conveyed into dedicated pneumatic conveyors for reinjection 
into the combustion chambers of individual boilers. Flue gas is withdrawn from the 
multi-cyclone dust collectors by induced draft fans and discharged to the atmosphere 
through individual boiler chimney stacks. The induced-draft fans supply the energy 
necessary for operating the multi-cyclone dust collectors. 

D1.2 The Baumholder Heating Plant 

The Baumholder Heating Plant consists of four identical 5.814 MW units manufac- 
tured by Robey of Lincoln Ltd. The total plant capacity is 23.256 MW. The units are 
three-pass, combined flame/smoke-tube wet-back boilers with an allowable working 
pressure of 10 bars (145 psig). 

Coal is delivered into the coal yard by train and is tipped from a coal hopper in the 
yard, conveyed to the roof of the heating plant by a vertical chain-conveyor system, 
and dropped into a horizontal chain-conveyor system that moves the coal into day 
bunkers. The capacity of each day bunker is 325 metric tons, sufficient for 7 
operating days at full load. There is a coal-weighing system at the intersection of 
the vertical and horizontal conveyors. 

Coal is moved from each day bunker by a screw conveyor and pneumatic conveyor 
system (controlled in accordance with the desired boiler load) through the steam and 
water area of the system to the center of the fixed grate of each boiler, where the 
distributor mechanism feeds coal evenly throughout the grate. 

Ash is removed from the boiler hearths manually into a filling bin, from which it is 
passed through a slag breaker for size reduction. The ash is then moved via a 
bucket wheel sluice into an ash bunker. 
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Primary air is directed to the underside of the grate by a blower located on one side 
of the boiler. Secondary air is introduced into the coal-feed conveyor and directed 
downward onto the grate, thus developing a slight overpressure within the furnace. 
Regulation of primary and secondary air is accomplished through an automatic 

control system on the blowers. 

The flue gases are passed through a cyclone dust collector and then into the stack 
via an induced-draft fan and breeching system. The fine particulates separated in 
the dust collector are returned to the furnace by means of a pneumatic conveying 

system. 

D2 Block Flow Diagram 

The stoker-fired boiler system has been divided into 15 specific subsystems or 
components (the performance of which can be significantly impacted by coal quality) 
sequentially arranged to show: 

• coal flow through the coal handling equipment 
• flue gas flow through the boiler/components, flyash recycle, the induced draft 

fan, and chimney/stack 
• ash discharge to the ash dollies. 

These specific components are identified in Figure 4-1. The first five components 
have been grouped collectively under a category entitled coal handling equipment. 
The coal handling equipment includes all components that process the coal from its 
delivery on site to the cyclone separator. It includes equipment that, depending on 

plant design, may include: 

• coal reclaim systems such as belt feeders, vibrating feeders, screw feeders and 
reciprocating feeders 

• coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors, 
redler conveyors, pneumatic conveyors, and chutes 

• components that store the coal such as bunkers and hoppers 
• the cyclone separator that distributes the coal onto the grate. 

The next four components have been loosely grouped under the category entitled 
Boiler/components. Again, it includes equipment that, depending on plant design, 

may include: 
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Induced 
Draft 
Fan 

_t      Stack/      I 
Chimney    | 

Fly Ash 
Recycle 

Pneumatic Conveyor 

Pneumatic Conveyor 

j Garage Coal 
Storage Bine 

Tilting Kipp 
Bunker 

3_L 
Twin Coal 

Day Bunker 
Scr»w 

Convtyor 
Pneumatic 
Conveyor 

Cyclone 

Separator 
Static 

Grate(s) 

COAL HANDLING EQUIPMENT 

Forced 
Dralt 
Fan 

PARTICULATES 
REMOVAL 

* Cyclone 

Boiler Tubes/ 
Water Walls 

Baffles 

Refractory 
Surfaces 

BOILER/COMPONENTS 

Ash 

DolIlM 

Figure 4-1. Top feed static grate stoker-fired boiler system components block flow diagram. 

forced draft fan 
grates—specifically stationary 
refractory surfaces 
heat transfer surfaces (boiler tubes, water walls and baffle). 

The next two blocks represent the flyash recycle and the particle removal sub- 
system. Three particulate removal options separately or in combination will be con- 
sidered: cyclones, electrostatic precipitators, and baghouses. 

The next subsystem identified in the block flow diagram is the fan subsystem. Top- 
feed static grate stoker-fired boiler systems use a number of fans to move air and 
flue gas. The major fan types addressed in the guide include: 

• forced draft (FD) fans, which supply undergrate air 
• induced draft (ID) fans, which withdraw flue gas from the furnace and balance 

furnace pressure. 

All the fans can be impacted by changes in coal quality. 

The final subsystems addressed in the Guide include those components supplied to 
handle ash. Specific components include the chimney/stack and the ash hopper/pit. 
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D3 Troubleshooting Logic 

The component/symptom guide table (Figure 4-2) serves to identify: 

• Typical symptoms (problems) that may be encountered in top-feed static grate 
stoker-fired boiler systems. These symptoms are arranged horizontally along 

the top of the table 
• The various components shown in the block flow diagram affected by these 

symptoms. These components are listed down the left hand side of the table 
in the same logical fashion as they are arranged in the block flow diagram 

• The logic diagrams. 

The remainder of this Appendix consists of 53 logic diagrams, arranged by 
component and by all the symptoms that can affect that component. 

in 

\-2 (Part 1): TOP FEED STATIC GRATE STOKER - C0M|0NENT/S> 
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Figure 4-2. Top feed static grate stoker—component symptom guide (part 1). 
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FIGURE 4-2 (Part 2): TOP FEED STATIC GRATE STOKER - COMPONENTS/SYMPTOM GUIDE 
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Figure 4-2. Top feed static grate stoker—component symptom guide (part 2). 
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FIGURE 4-3: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

for Pluggage In The Coal Bunker 

Have you checked for large rocks, coal, piedes 
of wood, frozen coal or other foreign objects 
that may be preventing coal flow from the 

N 
bunker? 

Check for and remove any large rocks, coal, pieces of wdod 
frozen coal or other foreign ogjects preventing coal flow f 
bunker. 

om 

Y 

Have you checked for fine damp coal that has   N 
packed near discharge opening and preventi ig 
coal flow? 

Check for fine damp coal that has settled or become pacjked 
near discharge opening preventing coal flow. 

* If this problem reoccurs, it is 
most liftely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the bunker discharge opening. 
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FIGURE 4-4: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Bunker 

Have you checked for fine damp coal that has N 
become packed along the bunker walls? 

Remove fine damp material that has become packed aloijg the 
walls of the bunker. 

Y 

Have you checked for coarse material -- rocksji^. Remove any coarse material that may be obstructing flow 
wood, etc, -- or foreign objects that are obstructing 

flow from the bunker? 

bunker. 
from 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bur(ker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 
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FIGURE 4-5: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Bunker 

Have you checked for damp fine coal that has N ^ 
become packed along the bunker walls? 

Check for fine coal that has accumulated or become packed 
along the bunker walls. 

Have you checked for rocks, wood, or large coäU K 

particles that may be obstructing coal flow? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be obstructing coal flow from the bunker. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the I 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the I 
discharge opening. 

bunker 

!bunker 
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FIGURE 4-6: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Screw Feeder) 

Have you checked to see that fine damp coal 
packed in between the screw and the casing' 

Check to see that fine damp coal has not become packejd 
in between the screw and the casing. 

Have you checked the speed at which the sc^eyNis 
turning (rotating)? 

Check and adjust the speed at which the screw 
is turning (rotating). 

Do you routinely inspect and maintain the scrswN fc 

auger to ensure its proper working condition? 
Inspect screw conveyor routinely. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A highly abrasive coal can therefore tyear 
away the metal surfaces of the screw feeder. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw feeder. 
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FIGURE 4-7: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Screw Feeder) 

N, is me auger lumeu unr 

Y 

Have you checked the speed of the screw? 
N 

Check and adjust the speed of the screw. 

Y 

Have you checked for large rocks, wood, pie< 
of coal or other foreign objects preventing co 
onto the coal feed conveyor? 

:e&l Check for and remove any large rocks, wood, pieces of c 
or other foreign objects preventing coal flow onto the coe 
conveyor. 

oal or 
i\ TIOW I feed 

■ Y 

* Have you checked for frozen coal? N 
Check for and dislodge any frozen coal. 

' 
Y 

Have you checked for fine damp coal packec N Check for fine damp coal that may be packed between th 
screw and the casing. 

e 
between the screw and the casing? 

Y 

* If this problem re 
most likely due to 

occurs, it is 
coal quality. Operational 

■ r 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing sjjrrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casiqg 
surrounding the screw feeder. 
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FIGURE 4-8: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Screw Feeder) 

Is the screw auger turned on? 

Have you checked the speed at which the screvtNs 
turning (rotating)? 

Turn the auger on. 

Check and adjust the speed at which the screw is turning 
(rotating). 

Have you checked for large rocks, wood, piece: 
coal or other foreign objects preventing coal f lo> 
onto the coal feed conveyor? 

ML 
Check for and remove any large rocks, wood, pieces of cpal 
other foreign objects preventing coal flow onto the coal feed 
conveyor. 

or 

Y 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Have you checked to see that fine damp coal 
not packed in between the screw and the cas ing? 

isN Check to see that fine damp coal has not become packeip in 
between the screw and the casing. 

Do you routinely inspect and maintain the screwN 
feeder to ensure its proper working condition? 

Inspect the screw feeder and maintain it to ensure its 
proper working condition. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casir(g 
surrounding the screw feeder. 
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FIGURE 4-9: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feed From The Automatic Coal Reclaim 

(Screw Feeder) 

Have you checked the speed of the screw? Check to make sure the screw speed is properly set and 
remains constant. 

Have you checked to see Xhi\ fine damp coal isN 

not packed in between the screw and the casing? 

Check to see that the fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked for partial pluggage? 
N■ J Check for foreign objects that may be obstructing coal flow 

from the screw. 

Have you checked for frozen coal? Check for and remove any frozen coal. 

Do you routinely inspect and maintain the so evW Routinely inspect and maintain the screw auger to ensure 
auger to ensure proper working condtions? proper working conditions. 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
) coal quality. Operational 

■ 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. 
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FIGURE 4-10: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

for Excess Wear In The Coal Feed Conveyor 

(Pneumatic Conveyor) 

cyclone? 
Have you checked the air velocity through the_JL».  Check and adjust air velocity so as to minimize abrasion 

due to excess air. 

Have you checked the coal-to-air ratio? 
N Check and adjust the amount of air being used so as to 

minimize deterioration of conveying material. 

Y 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

__(See Appendix A 
For Test Methods) 

—^ 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
metal surfaces. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can accelerate excess wear. 
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FIGURE 4-11: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage Of The Coal Feed Conveyor 

(Pneumatic Conveyor) 

Have you checked for large rocks, wood, piecjesY 
of coal or frozen coal that may be preventing 
coal flow? 

N 

Have you checked for fine damp coal that has N 

packed near discharge opening and preventing" 
coal flow? 

Y 

Have you checked the conveying air velocity'- 

Have you checked the coal-to-air ratio? 

Y 

Have you checked screw conveyor for plugguger*" 

Y 

Have you checked the bunker for pluggage? 

Remove any large rocks, wood, pieces of coal or other foreign 
objects preventing coal flow onto a coal feed conveyor. 

Check for fine damp coal that has settled or become pacjked 
near discharge opening preventing coal flow. 

Check and adjust the conveying air velocity so as to minimize 
settling or plugging due to insufficient air.  

nip; 

Check and adjust the amount of air being used to conveyj the coal 
to minimize settling or plugging due to insufficient air. 

Check the screw conveyor for pluggage 
See operational section of figure 4-7. 

Check the bunker for pluggage 
See operational section of figure 4-3 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
conveyor discharge opening, preventing coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or settled in conveying lines slowing 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or settled in conveying lines slowing 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can become packed or settled in conveying lines slowing 

coal 

coal 

coal 

flow, 

flow, 

flow. 
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FIGURE 4-12: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 

(Pneumatic Conveyor) 

Have you checked for large rocks, wood, pieajesY 
of coal or frozen coal that may be preventing 
coal flow? 

Remove any large rocks, wood, pieces of coal or other foreign 
objects preventing coal flow onto a coal feed conveyor. 

N 

Have you checked for fine damp coal that has ^ 
packed near discharge opening and preventing^ 
coal flow? 

Check for fine damp coal that has settled or become pacjked 
near discharge opening preventing coal flow. 

Y 

Have you checked the conveying air velocity' 
Check and adjust the conveying air velocity so as to minir|nize 
settling or plugging due to insufficient air. 

Y 

Have you checked the coal-to-air ratio? 
Check and adjust the amount of air being used to convey the coal 
to minimize settling or plugging due to insufficient air. 

Y 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
conveyor discharge opening, preventing coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or settled in conveying lines slowing coal flow. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or settled in conveying lines slowing coal flow. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can become packed or settled in conveying lines slowing coal flow. 
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FIGURE 4-13: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding Of The Coal Feed Conveyor 

(Pneumatic Conveyor) 

Have you checked for large rocks, wood, piedesY 
of coal or frozen coal that may be preventing 
coal flow? 

Remove any large rocks, wood, pieces of coal or other foreign 
objects preventing coal flow onto a coal feed conveyor. 

N 

Have you checked the conveying air velocity' 
Check and adjust the conveying air velocity so as to minimize 
settling or plugging due to insufficient air. 

packed near discharge opening and preventing 
coal flow? 

Have you checked for fine damp coal that has ju      Check for fine damp coa, that has sett|ed or become padked 

near discharge opening preventing coal flow. 

Have you checked the coal-to-air ratio? 
Check and adjust the amount of air being used to convey 
coal to minimize settling or plugging due to insufficient ai 

the 

4 
Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
conveyor discharge opening, preventing coal flow. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or settled in conveying lines slowing 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or settled in conveying lines slowing 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can become packed or settled in conveying lines slowing coal 

coal 

coal 

flow, 

flow, 

flow. 
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FIGURE 4-14: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

for Excess Wear In The Coal Feed Conveyor 

(Pneumatic Conveyor) 

packed near discharge opening and preventipcf" 
coal flow? 

Have you checked for fine damp coal that has j^ Check for fine damp coa, that has settled or become packed 

near discharge opening preventing coal flow. 

Have you checked the air velocity? 
Check and adjust air velocity so as to minimize abrasion 
due to excess air. 

Have you checked the coal-to-air ratio? 
Check and adjust the amount of air being used so as to 
minimize deterioration of conveying material. 

Operational 

Coai Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
metal surfaces. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content ~ clay, slate, 
sand, quartz -- can accelerate excess wear. 
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FIGURE 4-15: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage Of The Cyclone Separator 

Have you checked for large rocks, wood, piecesY 
of coal or frozen coal that may be preventing 
coal flow? 

Remove any large rocks, wood, pieces of coal or other foreign 
objects preventing coal flow onto a coal feed conveyor. 

N 

Have you checked for fine damp coal that has  ^ 
packed near discharge opening and preventiiig 
coal flow? 

Check for fine damp coal that has settled or become pacjked 
near discharge opening preventing coal flow. 

Check and adjust the conveying air velocity so as to minimize 
Have you checked the conveying air velocityJ-^-j- settnng or plugging due to insufficient air. 

 L 
Y 

Have you checked the coal-to-air ratio? 
Check and adjust the amount of air being used to convey 
to minimize settling or plugging due to insufficient air. 

the coal 

Have you checked pneumatic conveyor for 
pluggage? 

Check the pneumatic conveyor for pluggage. 
NOTE: See operational section of figure 6-11. 

Have you checked screw conveyor for pluggage'? 
N, >~ Check the screw conveyor for pluggage. 

NOTE: See operational section of figure 6-7. 

Y 

Have you checked the bunker for pluggage? 
N _ Check the bunker for pluggage. 

NOTE: See operational section of figure 6-3. 

Y Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
cyclone discharge openings. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the cyclone discharge opening. 

Hi 

Hi 

gh Ash - A high ash coal beca 
content can clog the c) 

gh Moisture - A high moisture 
content can clog the c) 

jse it can have a high clay and 
fdone discharge opening. 

:oal especially if it has a high E 

Melone discharge opening. 

high moisture 

ish fines 
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FIGURE 4-16: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Cyclone Separator 

Have you checked for large rocks, wood, piecjesY 
of coal or frozen coal that may be preventing 
coal flow? 

Remove any large rocks, wood, pieces of coal or other f 
objects preventing coal flow onto a coal feed conveyor. 

foreign 

N 

Have you checked for fine damp coal that has 
packed near discharge opening and preventi 
coal flow? 

ilg~ 
Check for fine damp coal that has settled or become padked 
near discharge opening preventing coal flow. 

Y 

Have you checked the conveying air velocity?- 
Check and adjust the conveying air velocity so as to mini|mize 
settling or plugging due to insufficient air. 

Have you checked the coal-to-air ratio? 
Check and adjust the amount of air being used to convey the coal 
to minimize settling or plugging due to insufficient air. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
cyclone discharge openings. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the cyclone discharge opening. 

Hi 

Hi 

gh Ash - A high ash coal beca 
content can clog the c) 

gh Moisture - A high moisture 
content can clog the c) 

jse it can have a high clay and 
rclone discharge opening. 

coal especially if it has a high E 

/clone discharge opening. 

high moisture 

ish fines 
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FIGURE 4-17: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding Of The Cyclone Separator 

Have you checked for large rocks, wood, piecjesY 
of coal or frozen coal that may be preventing 
coal flow? 

Remove any large rocks, wood, pieces of coal or other foreign 
objects preventing coal flow onto a coal feed conveyor. 

N 

Have you checked the conveying air velocity 

Have you checked for fine damp coal that has   ^ 
settled, packed, or accumulated in the 
conveying lines? 

Y 

Have you checked pneumatic conveying linejs  N K 

for pluggage? 

Y 

Check and adjust the conveying air velocity so as to minimize 
settling or plugging due to insufficient air. 

Check for fine damp coal that has settled or become packed 
in conveying lines. 

Check to see that coal has not settled or packed in the 
pneumatic conveying lines obstructing coal flow. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
cyclone discharge openings. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the cyclone discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the cyclone discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the cyclone discharge opening. 
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FIGURE 4-18: TOP FEED STATIC GRATE STOKER TROUBLE SHOOTINGLOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

(Boiler) 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlet Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Have you checked the speed of the screw fe^difW Cneck and adiust the screw feed so as t0 adiust coal 
1 feed as needed. 

Have you checked the conveying air velocity'" Check and adjust conveying air velocity so as to adjust 
coal flow rate as needed. 

Have you checked the ID fan inlet vanes, ID f LnN ( Check and adjust ID fan inlet vanes, ID fan dampers, and 
dampers, and ID fan speed? ID fan speed to balance gas flow. 

Y 

operating at the exce; 3S air level recommends rilty, Check and adjust the air supply to the boiler. 
the manufacturer? 

Y 

VJ(JCI CUIUI idi 

1 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 4-18 (continued): TOP FEED STATIC GRATE STOKER 
TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Boiler) 

See Operational Section on previous page. 

Operational 

Coal Quality 
t 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Heating Value 
2. Low Volatile Matter 
3. High Fixed Carbon 
4. High ASH 
5. Excess Coarse 
6. Excess Fine 
7. Low Moisture 

_(See Appendix A 
For Test Methods) 

Low Heating Value - If the coal is lower in heating value more will need to be 
burned to meet demand which can lead to increase operation and maintenance of 
storage and handling equipment. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

High Ash - If excessive ash particles can become sufficiently thick on the grate 
to seriously restrict air flow through the grate and fuel bed making it 
difficult to complete combustion. 

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and 
hoppers causing uneven burning, an uneven ash and coal bed on the grate 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 4-19: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

dampers, and ID fan speed? 
Have you checked the ID fan inlet vanes, ID finN K Check and adjust ID fan inlet vanes, ID fan dampers, and 

ID fan speed to balance gas flow. 

Have you checked the gas velocity through tfjieN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Have you checked to see that fly-ash reinjectiprN 
lines are not plugged? 

Check and adjust fly ash reinjection lines for pluggage. 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlbt Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity to Nie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speech- Check and adjust the screw conveyor so as to regulate" j 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_Bv_». 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 4-19 (continued): TOP FEED STATIC GRATE STOKER 
TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Volatile Matter 
2. High Fixed Carbon 
3. Excess Fine 
4. Low Moisture 

(See Appendix A 
For Test Methods) 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masseb 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
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FIGURE 4-20: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion On The Boiler Components 

(Static Grate) 

Have you checked the FD fan speed, FD fan [nlbt, 
vaves and FD fan dampers? 

Have you checked the conveying air velocity jo Hie 
cyclone separator? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speec? *■ 
N Check and adjust the screw conveyor so as to regulate 

coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_fey_, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the grate. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the grate. 

High Ash - Ash high in clays and shale can react during the combustion process 
to form a corrosive deposit on the grate. 

Excess Fines - Fines high in ash - clay and shale -- can react during the 
combustion process to form a corrosive deposit on the grate. 
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FIGURE 4-21: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Pressure Drop Across The Grate 

Have you checked the conveying air velocity oNie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor t 
„ N     Check and adjust the screw conveyor so as to regulate 

speec. ... 
coal flow 

Y 

I Have you checked the cyclone separator for 
erratic feeding? 

Check cyclone separator for erratic feeding. 
NOTE: See Operational Section of Figure 4-17. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Free Swelling Index 
2. Excess Fines 
3. High Ash 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interfering 
with uniform air flow through the grate and fuel bed. 

Excess Fines- A coal with too many fines can cake (agglomerate) or fuse 
large masses (clinkers) interfering with uniform air flow through 
the grate and fuel bed. 

High Ash- Ash on the grate can become thick enough to seriously restrict 
flow through the grate and the fuelbed. 

nto 
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FIGURE 4-22: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Ash Bed On The Grate 

Have you checked the conveying air velocity to Wie 
cyclone separator? 

Y 

Have you checked the screw conveyor speec 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nltsi 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Check and adjust FD fan dampers, FD fan inlet vanes an<p 
and FD fan speed to balance air flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendedjib 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - A high fines coal can segregate in one area of the grate causing 
uneven burning. 

High Moi 

High Fre 

sture - Wet coal may clog in chut 
feeding, uneven burning and a 

3 Swelling Index(FSI) - Coking co 
coking tendencies of coal -- ter 

es or hopper causing uneve 
n uneven ash or coal bed. 
als -- the FSI is an indicatior 
d to swell and produce a d< 

n or erratic 

of the 
sep fuel bed. 

ash 
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FIGURE 4-23: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Coal Bed On The Grate 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlBt Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity :oNie Check and adjust the conveying air velocity so as to 
regulate coal flow. cyclone separator? 

Y 

n  N Check and adjust the screw conveyor so as to regulate 
Have you cnecKea in e screw conveyor speei. coal flow. 

^ 
Have you checked to see that the boiler is 
operating at the excess air level recommendedJHu. 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals -- the FSI is an indication of the 
coking tendencies of coal -- tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 4-24: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Uneven Coal Burning On The Grate 

Have you checked the FD fan speed, FD fan nlBt Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. vaves and FD fan dampers? 

Y 

Have you checked the conveying air velocity oMie Check and adjust the conveying air velocity so as to 
regulate coal flow. cyclone separator? 

Jl 
Have you checked the screw conveyor speec 

I 
T> »■ 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJi^ 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. High Moisture 
4. High Free Swelling Index 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal tends to segregate in the coal conveying equipment 
and in the hopper causing uneven feeding, uneven burning and an uneven 
coal bed. 

Excess Fines - Fine coal tends to segregate in coal-conveying equipment and 
hoppers causing uneven feeding, uneven burning, and an uneven ash and 

High Moisture - Wet coal may clog in chutes or hopper causing uneven or erratic 
feeding, uneven burning and an uneven ash or coal bed. 

High Free Swelling Index(FSI) - Coking coals --the FSI is an indication of the 
coking tendencies of coal - tend to swell and produce a deep fuel bed. 

ash 

coal bed. 
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FIGURE 4-25: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Warped, Burnt and Cracked Grates 

Have you checked the FD fan speed, FD fan nlfel 
vaves and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

E 
cyclone separator? 

I 
Have you checked the conveying air velocity |oHie| Check and adjust the conveying air velocity so as to 

Have you checked the screw conveyor speech" - 

regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_fiy_» 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Coarse 
2. Excess Fines 

3. Low Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

eres 
Excess Coarse - Coarse coal can segregate in one area of the grate creating a 

thin coal or ash bed on another area of the bed exposing the grates and tu} 
to the furnace heat. 

Excess Fines - Fine coal can segregate in one area of the grate creating a thin 
coal or ash bed exposing the grates and tuyeres to the furnace heat. 

Low Ash - The grates and tuyeres depend upon a covering of ash to protect them 
from the furnace heat, and a low-ash coal may not provide adequate protection 

High Moisture - Wet coal can clog in the supply chute or coal hopper while the 
stoker is in operation causing the grates and tuyeres to become exposed to 
furnace heat. 

the 



USACERL TR 97/14, Vol 2 D33 

FIGURE 4-26: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers On The Grate 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity :oMie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speed* 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJ^ 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications, 

± 
1. High Free Swelling 

2. Low Ash Fusion Temperatu 

3. Excess Fines 

(See Appendix A 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index will likely 
cake (agglomerate) or fuse into large masses (clinkers) interferinc 
with uniform air flow through the grate and fuel bed. 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature will become 
plastic or liquid forming a fused mass (clinker) on the grate surfape. 
Clinkers can shut off air openings in tuyeres and interfere with 
the movement of fuel on the grate. 

Excess Fines- Coal with too many fines can cake (agglomerate) or fuse ir|to 
large masses (clinkers) interferring with uniform air flow through 
the grate and fuel bed. 
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FIGURE 4-27: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout On The Grate 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nIM 

Have you checked the conveying air velocity to Hie 
cyclone separator? 

Y 

Have you checked the screw conveyor speec? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLÖy-». 
the manufacturer? 

Y 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 
4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
to react with the carbon in the furnace high combustible losses can occur. 
Unburnt carbon will be carried over the grate into the ashpit. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. Unburnt 
carbon will be carried over the grate into the ashpit. 

Excess Fines - Too many fines on the grate can lead to high particulate loadings 
because they are easily carried out of the furnace and high combustible los 
because the particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite the 
coal. Unburnt carbon can then get carried over the grate into the ash pit if 
there is not enough time allowed for the coal to burn on the grate. 

;es 
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FIGURE 4-28: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Refractory Surfaces 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nltst Check and adjust FD fan dampers, FD fan inlet vanes amp 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity :oMie Check and adjust the conveying air velocity so as to 
cyclone separator? regulate coal flow. 

■ 
Y 

Have you checked the screw conveyor speec n 
N Check and adjust the screw conveyor so as to regulate 

coal flow. 

rY 

Have you checked to see that the boiler is 
operating at the excess air level recommends 
the manufacturer? 

rtftir. Check and adjust the air supply to the boiler. 

Y 

U|Jt:i dllUI Idl 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on refractory surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on refractory surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on refractory surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on refractory surfaces. 
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FIGURE 4-29: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Refractory Surfaces 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlbl Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

I* 
Have you checked the conveying air velocity 
cyclone separator? 

'   

oMie Check and adjust the conveying air velocity so as to 
regulate coal flow. 

V 
,    , „                                     „ N     Check and adjust the screw conveyor so as to regulate 

Have you checked the screw conveyor speec? *■ __a,f|nu. coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJiJu. 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on refractory surfaces eventually wearing away these surfaces. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with refractory surfaces eveptually 
wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with refractory surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with refractory surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with refractory surfaces eventually wearing away 
the surface. 



USACERLTR97/14,Vol2 D37 

FIGURE 4-30: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging/Spalling Of Refractory Surfaces 

Have you checked the FD fan speed, FD fan nlBi 
vaves and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity oMie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speec* Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendejdjyj Check and adjust the air supply to the boiler. 
the manufacturer? 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

JL 

1. Low Ash Fusion Temperature- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can 
accumulate on refractory surfaces for a sufficient time to become plastic 
or liquid; the resulting deposit will be a coarse fused mass. 



D38 USACERLTR97/14,Vol2 

FIGURE 4-31: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Heat Transfer Surfaces 

(Boiler Tubes And Water Walls) 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlfeJt Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity to Nie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 

regulate coal flow. 

Have you checked the screw conveyor speec? " 
N Check and adjust the screw conveyor so as to regulate 

coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommends dj^L» 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on heat transfer surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on heat transfer surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on heat transfer surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during th£ 
combustion process to form a corrosive deposit on heat transfer surfaces. 
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FIGURE 4-32: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Boiler Tubes And Water Walls) 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity :oMie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speech- Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendsd_6iu- 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the fk 
gas can impinge on heat transfer surfaces eventually wearing away these 
surfaces. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with heat transfer surfaces 
eventually wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with heat transfer surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with heat transfer surfaces eventually wearing away these surfaces 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with heat transfer surfaces eventually wearing awa^ 
the surface. 
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FIGURE 4-33: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging/Spalling Of The Heat Transfer Surfaces 

(Boiler Tubes And Water Walls) 

Are you operating sootblowers at cycles frequeftt ^ 
enough to keep ash from building up? 

Check and adjust sootblowing cycles. 

Y 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nitt Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity oMie 
cyclone separator? 

Have you checked the screw conveyor speec?- 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLBy.*. Check and adjust the air supply to the boiler. 
the manufacturer? 

Operational 

Coal Quality 
j_ 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatuie- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can 
accumulate on heat transfer surfaces for a sufficient time to become plastic 
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag 
does not conduct heat readily and thus decreases the amount of heat reaching 

wall tubes, lowering the quantity of steam produced. 
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FIGURE 4-34: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of The Heat Transfer Surfaces 
(Boiler Tubes And Water Walls) 

Are you operating sootblowers at cycles frequefti 
enough to keep ash from building up? 

Y 

Have you checked the FD fan speed, FD fan nlbt 
vaves and FD fan dampers? 

Have you checked the conveying air velocity {oMie 
cyclone separator? 

Y 

Have you checked the screw conveyor speech- 

Check and adjust sootblowing cycles. 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendsd_6y_». 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

A. 

1. Low Ash Fusion Temperature 

2. High Free Alkalies 
_(See Appendix A 

For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on tube surfaces, insulating the metal so that not enough heat is 
transfered to raise the stream temperature to design level. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 



D42 USACERL TR 97/14, Vol 2 

FIGURE 4-35: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Baffles 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity :oHie 
cyclone separator? 

Check and,adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speed* 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_cy_» 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 
Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

' 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the baffles. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the baffles. 

High 

Exce 

Ash - Ash 
proces 
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combL 
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FIGURE 4-36: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Baffles 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlfet     Check and adjust FD fan dampers, FD fan inlet vanes ami 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity \oH\e 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speech1 >• 
N Check and adjust the screw conveyor so as to regulate 

coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendejdjyj Check and adjust the air supply to the boiler, 
the manufacturer? 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart? 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on baffles eventually wearing away the surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the baffles eventually wee 
away the surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with baffles eventually wearing away the surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with baffles eventually wearing away the surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with baffles eventually wearing away the surface. 

ring 
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FIGURE 4-37: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of The Heat Transfer Surfaces 

(Baffles) 

Are you operating sootblowers at cycles frequeN ^ 
enough to keep ash from building up? 

Check and adjust sootblowing cycles. 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nlW Check and adjust FD fan dampers, FD fan inlet vanes anfl 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity 
cyclone separator? 

:oHie Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speec? •• 

I 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommende 
the manufacturer? 

d-uju. Check and adjust the air supply to the boiler. 

Y 
Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications, 

1. Low Ash Fusion Temperatuie- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles for a sufficient time to become plastic or liquid; the 
resulting deposit will be a coarse fused mass. 
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FIGURE 4-38: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of The Heat Transfer Surfaces 

(Baffles) 

Are you operating sootblowers at cycles frequeN 
enough to keep ash from building up? Check and adjust sootblowing cycles. 

Have you checked the FD fan speed, FD fan jnlbt 
vaves and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

!Y 

Have you checked the conveying air velocity 
cyclone separator? 

oNie Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speecj?^ codflow^ ^^ ^ ^^ C°nVey°r S° ^ l° re9U'ate 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_iiy_» 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 
_L 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperature 

2. High Free Alkali 
_(See Appendix A 

For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles forming dense, adherent layers which can be difficu 
remove except by manual cleaning. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 

tto 
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FIGURE 4-39: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

(Forced Draft Fan) 

Have you checked the FD fan speed, FD fan nlfet 
vaves and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity jo Nie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speec?- 
N     Check and adjust the screw conveyor so as to regulate 

coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_niL, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 
Operational 

Coal Quality 

Compare Each of the Following Coal Qualify 

Characteristics with Contract Specifications. 

1. High Moisture 
2. High Ash 

_(See Appendix A 
For Test Methods) 

High Moisture - Moisture impacts the airflow rate -- a coal quality factor 
influencing fan capacity -- indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity - indirectly via its impact on heat rate. 
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FIGURE 4-40: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Forced Draft Fan 

Have you checked the FD fan speed, FD fan nlW Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. vaves and FD fan dampers? 

Y 

Have you checked the conveying air velocity oMie Check and adjust the conveying air velocity so as to 
regulate coal flow. cyclone separator? 

Have you checked the screw conveyor speec 

I 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommends djiy_^. 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smdke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 4-41: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Induced Draft Fan) 

Have you checked the ID fan inlet vanes, ID fjnN m 

dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Have you checked the gas velocity through trjie N > 

cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Y 

Have you checked to see that fly-ash reinjecti)onN_ 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Have you checked the screw conveyor speec 
N     Check and adjust the screw conveyor so as to regulate 

coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_feiu- Check and adjust the air supply to the boiler. 
the manufacturer? 

Have you checked the FD fan speed, FD fan 
vaves and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes anjJ 
and FD fan speed to balance air flow. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 

2. High Ash 
(See Appendix A 
For Test Methods) 

High Moisture - Coal moisture has a significant impact on ID fan capacity since 
it adds directly to flow rate and decreases the overall density of the gas due 
to the low molecular weight of water vapor. 

High Ash - A high ash coal can impact the composition, temperature and pressure 
of the gas entering the ID fan. 
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FIGURE 4-42: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Induced Draft Fan 

Have you checked the ID fan inlet vanes, ID finN_» 
dampers, and ID fan speed? 

Have you checked the screw conveyor speech 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

|v 
Have you checked the conveying air velocity 
cyclone separator? 

oNhe Check and adjust the conveying air velocity so as to 
regulate flow. 

Have you checked the FD fan speed, FD fan nlet 
vanes and FD fan dampers? 

Have you checked to see that the boiler is 
operating at the excess air level recommended^ 
the manufacturer? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

■ 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the induced draft fan. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the induced draft fan. 

High 

Exce 

Ash - Ash 
proce 

ss Fines - 
combi 

high in sodium and 
ss to form a corrosiv 
Fines high in ash -- 
jstion process to for 

pc 
ed 
soc 
m £ 

tassium can react 
eposit on the indu 
iium and potassiu 
i corrosive deposit 

during th 
ced draft 
n -- can r 
on indue 

e combustion 
fan. 
eact during the 
ed draft fan. 
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FIGURE 4-43: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Induced Draft Fan 

Have you checked the ID fan inlet vanes, ID fyiN 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Have you checked the gas velocity through theN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Y 

Have you checked to see that fly-ash reinjectijorN 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Have you checked the FD fan speed, FD fan hlfet     Check and adjust FD fan dampers, FD fan inlet vanes and 
vanes and FD fan dampers? and FD fan speed to balance air flow. 

| Have you checked the conveying air velocity :oHie 
j cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speeds- 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_6y_». 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 4-43 (continued): TOP FEED STATIC GRATE STOKER 

TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

' 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smc|ke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 4-44: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

Have you checked the ID fan inlet vanes, ID fynN ^ 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

cyclone? 
Have you checked the gas velocity through theN     Check and adjust the gas flow through the cyclone so as 

to improve the efficiency. 

Y 

Have you checked to see that fly-ash reinjectiarN 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity :oMie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speec? 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_ny_». 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 4-44 (continued): TOP FEED STATIC GRATE STOKER 

TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking Around The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart£ 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the induced draft fan eventually wearing away the metal 
surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the induced draft fan 
eventually wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with induced draft fan eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with induced draft fan eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the induced draft fan eventually wearing away 
the metal surface. 
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FIGURE 4-45: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 
(Cyclone) 

Have you checked the gas velocity through tljieN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

I Y 

Have you checked the ID fan inlet vanes, ID fanN m Check and adjust ID fan inlet vanes, ID fan dampers, and 
dampers, and ID fan speed? •*•-- *- ID fan speed to balance gas flow. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlbl Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity 
cyclone separator? 

:oNie 

Y 

Have you checked the screw conveyor speec: 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended!^ Check and adjust the air supply to the boiler. 
the manufacturer? 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high paniculate loadings because thoy 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 4-46: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Particulate Removal System 

(Cyclone) 

Have you checked the gas velocity through theN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Have you checked the ID fan inlet vanes, ID fAn N K 

dampers, and ID fan speed? 

T 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

vanes and FD fan dampers? 
Have you checked the FD fan speed, FD fan hlfet     Check and adjust FD fan dampers, FD fan inlet vanes and 

and FD fan speed to balance air flow. 

Have you checked the conveying air velocity oMie Check and adjust the conveying air velocity so as to 
regulate coal flow. cyclone separator? 

Y 

Have you checked th e screw conveyor speec i N , Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended_feiL, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 



D56 
USACERLTR97/14,Vol2 

FIGURE 4-46 (continued): TOP FEED STATIC GRATE STOKER 

TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Particulate Removal System 

(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart}; 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the cyclone and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the cyclone and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with cyclone eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with the cyclone eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the cyclone eventually wearing away metal surfacjes. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with the cyclone and wear away metal surfaces. 
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FIGURE 4-47: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 

Have you checked the gas velocity through tljieN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

lY 

Have you checked the ID fan inlet vanes, ID ffonN 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlbl Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity 
cyclone separator? 

oNie Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speec?- 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommended-^ 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 
T 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

Hiah Ash - If excessive, ash can aet susDended in the combustion qases and qet 

Low 
carried out the furnace. 

Moisture - Dry fine coal particles 
and get carried out the furr 

:an get suspended in the cc 
ace. 

>mbustion gases 
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FIGURE 4-48: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

cyclone? 
Have you checked the gas velocity through tHieN     Check and adjust the gas flow through the cyclone so as 

to improve the efficiency. 

I- 
dampers, and ID fan speed? 
Have you checked the ID fan inlet vanes, ID fanN ^ Check and adjust ID fan inlet vanes, ID fan dampers, and 

ID fan speed to balance gas flow. 

Have you checked the FD fan speed, FD fan hi fat ^ 
vanes and FD fan dampers? 

Y 

Have you checked the conveying air velocity jo Hie 
cyclone separator? 

Y 

Have you checked the screw conveyor speec1 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLfe^ 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

_(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 4-49: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Clinkers In The Ash Dollie 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlbt Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity ottie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speec 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_fey_, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Free Swelling 

2. Low Ash Fusion Temperatu!e-^|__   -,-_*»« xi . 

3. Excess Fines 
For Test Methods) 

High Free Swelling Index- Coal having a high free swelling index can cake 
(agglomerate) or fuse into large masses (clinkers) on the grate surface ^nd get 
carried over into the ash hopper/pit. 

Low Ash Fusion Temperature - A low ash fusion coal can become plastic or liquid 
forming a fused mass (clinker) which can get carried over into the ash 
hopper/pit. 

Excess Fines - Coal with too many fines can cake (agglomerate) or fuse into 
large masses (clinkers) which get carried over into the ash hopper/pit. 
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FIGURE 4-50: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Ash Dollie 

Have you checked the FD fan speed, FD fan nlei 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. 

lv 
Have you checked the conveying air velocity 
cyclone separator? 

oNie Check and adjust the conveying air velocity so as to 
regulate coal flow. 

I 
Have you checked the screw conveyor speec 

ZU 
Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommendedJ^., 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 4-51: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of Stack/Chimney 

Have you checked the ID fan inlet vanes, ID fanN ^ 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlBt Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity to Hie 
cyclone separator? * 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speech Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended_fey_, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the stack/chimney. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the stack/chimney. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the stack/chimney. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on stack/chimney. 



D62 USACERLTR97/14,Vol2 

FIGURE 4-52: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

Have you checked to see that fly-ash reinjectiorN ^ 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Have you checked the ID fan inlet vanes, ID fynN 
dampers, and ID fan speed? 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nltst 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity oMie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

J2 
Have you checked the screw conveyor speech 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommended.!^, 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thoy 
are easily carried out of the furmace and high combustible losses beca jse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 4-53: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Stack/Chimney 

dampers, and ID fan speed? 
Have you checked the ID fan inlet vanes, ID fanN ^ Check and adjust ID fan inlet vanes, ID fan dampers, and 

ID fan speed to balance gas flow. 

Have you checked the gas velocity through tqieN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Y 

Have you checked to see that fly-ash reinjectiprN 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow. I 

Have you checked the conveying air velocity to Hie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Have you checked the screw conveyor speec? Check and adjust the screw conveyor so as to regulate 
coal flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommende|d4d Check and adjust the air supply to the boiler. 
the manufacturer? 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 4-53 (continued): TOP FEED STATIC GRATE STOKER 

TROUBLESHOOTING LOGIC DIAGRAM 
For Smoking Around The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smCjke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 4-54: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Stack/Chimney 

Have you checked the ID fan inlet vanes, ID fanN ^ 
dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers, and 
ID fan speed to balance gas flow. 

Have you checked the gas velocity through theN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Have you checked to see that fly-ash reinjectiorN 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nIM Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed to balance air flow. 

Have you checked the conveying air velocity jo Nie 
cyclone separator? 

Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

LN 
Have you checked the screw conveyor speed?——- 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

1 
1 

Y 

Have you checked to see that the boiler is 
operating at the excess air level recommende 
the manufacturer? 

c'-"#-"4 Check and adjust the air supply to the boiler. 

Y 
wpci aiiuiiai 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 4-54 (CONT'D): TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For Diagnosing Excess Particulate Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 
2. High Ash 
3. Low Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 4-55: TOP FEED STATIC GRATE STOKER TROUBLESHOOTING LOGIC DIAGRAM 

For S02 Emissions From The Stack/Chimney 

dampers, and ID fan speed? 
Have you checked the ID fan inlet vanes, ID fanN ^ Check and adjust ID fan inlet vanes, ID fan dampers, and 

ID fan speed to balance gas flow. 

.Y 

Have you checked the gas velocity through theN 
cyclone? 

Check and adjust the gas flow through the cyclone so as 
to improve the efficiency. 

Y 

Have you checked to see that fly-ash reinjectiorN 
lines are not plugged? 

Check fly ash reinjection lines for pluggage. 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

nlbl Check and adjust FD fan dampers, FD fan inlet vanes anjj 
and FD fan speed to balance air flow. 

Y 

Have you checked the conveying air velocity 
cyclone separator? 

:oNie Check and adjust the conveying air velocity so as to 
regulate coal flow. 

Y 

Have you checked the screw conveyor speec?- 

iY 

Check and adjust the screw conveyor so as to regulate 
coal flow. 

Have you checked to see that the boiler is 
operating at the excess air level recommends d_fiy_« 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Sulfur _(See Appendix A 
For Test Methods) 

 ^ High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the 
combustion of sulfur in the coal. 
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Appendix E: Pulverized Coal-Fired Boiler 
System Descriptions and Troubleshooting 
Diagrams 

This TSG Appendix deals with identifying and solving potential coal quality related 
problems that can be encountered in pulverized coal-fired boiler systems. A general 
description of this system is included, but is limited to describing the major com- 
ponents that make up a complete pulverized coal-fired system. For those interested, 
more detailed descriptions are provided in reference 10. 

This Appendix includes a generalized block flow diagram of a complete overfeed 
stoker-fired boiler system that: 

• identifies the specific components comprising the major subsystems of an 
overfeed stoker-fired boiler system 

• logically presents the flow of coal, flue gas, and ash through the system 
• helps determine the existence and location of subsystems and specific com- 

ponents comprising the system. 

Following the block flow diagram is a component/symptom table that serves to 
identify: 

• typical symptoms (problems) that may be encountered in the system 
• the various components shown in the block flow diagram affected by these 

symptoms 
• the logic diagram to determine whether the problem is due to operational 

procedures or to out-of-specification coal. 

The Troubleshooting Logic Diagrams for this Appendix are presented next. How- 
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand 
the structure of each Appendix and how to apply these logic diagrams to diagnosing 
coal quality-related problems. The Glossary, List of Abbreviations, and References 
preceding the Appendixes should resolve any questions that arise regarding termi- 
nology and laboratory procedures. 
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E1 System Description 

Pulverized coal-fired (PC) boilers are commonly used in larger industrial facilities 
and utility power-generating units. PC boilers have an extensive and successful 
history in the power industry. Almost any coal can be burned successfully in pul- 
verized form or in some type of stoker. However, with the development of pul- 
verized-coal systems, capacity limitations imposed by stokers have been overcome. 
Pulverized coal firing systems offer the following advantages over stoker firing: 

• ability to use fine coal and coarse coal—up to 2 in. in size 
• improved response to load changes 
• increase in thermal efficiency due to lower excess air for combustion and lower 

carbon loss 
• ability to burn coal in combination with oil and gas. 

Figure 5-1 shows a medium-speed pulverizer. 

In PC firing, coal is pulverized so it is the consistency of talcum powder and is then 
introduced into the combustion chamber (furnace) where it is burned in suspension. 

In the basic pulverized coal system (refer to Figure 5-3), the coal bunker (1) stores 
the coal before it flows onto the coal conveyor (2). The coal drops into the coal scale 
(3) and is weighed before being dumped into the coal chute (4) that leads to the coal 

feeder (5). 

The coal feeder controls the flow of coal entering the pulverizer (6), which is motor 
driven. The pulverizer grinds the coal to a fine powder. Hot air (8) enters the pul- 
verizer and mixes the coal powder before passing to the exhauster. More commonly 
a blower would be located on the inlet side of the pulverizer to pickup the pulverized 
coal and deliver it to the burners. The mixture of coal and air is then discharged to 

the burner (10). 

E1.1 Pulverized-Coal Systems 

The function of a pulverized-coal system is to: 

• pulverize the coal 
• deliver the coal to the fuel-burning equipment 
• accomplish complete combustion in the furnace with minimum excess air. 



USACERLTR97/14,Vol2 E3 

Raw Coal Pice 

Outlet Valve Assembly 

Seal Air Inlet 

=~! I Assembly (3)- 

>ir Inlet- 

-Classifier Assembly 

-Spnng-Loac System 

■Tension Member (3) 

 Throat Ring 

-Segmentai Grinding Ring Assembly 

 Yoke (Grinding Table) 

 Pyrite Plow 

-Yoke Seal Air inlet 

-Gear Drive 

Figure 5-1. Medium speed pulverizer mill. 

The system must operate as a continuous process and, within specified design limi- 
tations, the coal supply or feed can be varied as rapidly and as widely as required 
by the combustion process. 

A small portion of air—known as primary air—required for combustion (15 to 20 
percent in current installations) is used to transport the coal to the burner and to 
dry the coal in the pulverizer. The remainder of the combustion air (80 to 85 
percent)—known as secondary air—is introduced at the burner to adjust for proper 
fuel-to-air ratio. 
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Some basic equipment components 
of a pulverized coal system are: 

• the pulverizer, which pulver- 
izes the coal to the fineness 
required (usually 70 percent 
passing 200 mesh) 

• the burners, which mix the 
pulverized coal primary-air 
mixture with secondary air in 
the right proportions 

• fan(s) to supply the pulverizer 
with air and deliver the coal- 
air mixture to the burners 

• coal feeder(s) to control the 
coal feed rate to each pulver- 
izer 

• coal and air conveying lines. fi   i   RE? 

Figure 5-2. Pulverized coal boiler. Two principal systems—the bin sys- 
tem and the direct firing system— 
have been used for processing (pulverizing), distributing, and burning pulverized coal. 
The direct-firing system is the one being installed almost exclusively today. 

E1.2 Direct-Firing System 

The pulverizing equipment developed for the direct-firing system permits continuous 
use of raw coal directly from bunker(s) with a storage capacity compatible with plant 
operation. Coal at a maximum 2-in. top size is fed directly into the pulverizer(s) 
where it is dried, pulverized, and delivered to the burners in a single continuous 

operation. 

Components of the direct-firing system are: 

raw-coal feeder 
source (steam or gas air heater) to supply hot primary air to the pulverizer for 

drying the coal 
pulverizer fan, also known as the primary-air fan 

pulverizer 
coal-and-air conveying lines 
burners. 
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E2 Block Flow Diagram 

The pulverized coal-fired 
boiler system has been di- 
vided into 13 specific sub- 
systems or components— 
whose performance can be 
significantly impacted by 
coal quality—sequentially 
arranged to show: 

• coal flow through the 
coal handling equip- 
ment 

• flue gas flow through 
the boiler/components, 
flyash recycle, the in- 
duced draft fan, and 
chimney/stack 

• ash discharge to the 
ash hopper/pit. 

Cold (Tempering) Air —-" 
from Forced Draft Fan     I 

— Raw Coal bunker 

Tempering Air Damcer 

f    Ho; Air Dan 

-— Boiier 
Frontwall 

Bin Gate 

Coal Feeder 

Pulverizec Fuel 

— Pulverized Fuel and 
Air Piping 

MPS 
— Pulverizer 

L n** 

— Control Damper 

S~ nary Air Fan 

Figure 5-3. Pulverized coal system. 

These specific components are identified in Figure 5-4. The first four components 
have been grouped collectively under a category entitled coal handling equipment. 
The coal handling equipment includes all components that process the coal from its 
delivery on site to the boiler. It includes equipment that, depending on plant design, 
may include: 

coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and 
reciprocating feeders 
coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors, 
redler conveyors, and chutes 
components that store the coal such as bunkers and hoppers 
coal feeders that transport raw and pulverized coal. 

The next four components have been loosely grouped under the category entitled 
Boiler/Components. Again, it includes equipment that depending on plant design 
may include: 

• forced draft fan 
• heat transfer surfaces—boiler tubes, water walls and baffles. 
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The next two blocks represent the flyash recycle and particulate removal subsystem. 
Three particulate removal options separately or in combination will be considered: 
cyclones, electrostatic precipitators, and baghouses. 

The next subsystem identified in the block flow diagram is the fan subsystem. Pul- 
verized coal-fired boiler systems use a number of fans to move air and flue gas. The 
major fan types addressed in the guide include: 

• primary air (PA) fans, which supply air to the pulverizers 
• forced draft (FD) fans, which supply air to the windbox (burner) 
• induced draft (ID) fans, which withdraw flue gas from the furnace and balance 

furnace pressure. 

All the fans can be impacted by changes in coal quality. 

The final subsystems addressed in the guide include those components supplied to 
handle ash. Specific components include the chimney/stack and the ash hopper/ pit. 

E3 Troubleshooting Logic 

The component/symptom guide table (Figure 5-5) serves to identify: 

• Typical symptoms (problems) that may be encountered in pulverized coal-fired 
boiler systems. These symptoms are arranged horizontally along the top of the 
table. 

• The various components shown in the block flow diagram affected by these 
symptoms. These components are listed down the left hand side of the table 
in the same logical fashion as they are arranged in the block flow diagram. 

• The location of the logic diagrams. 

The remainder of this Appendix consists of 78 logic diagrams, arranged by com- 
ponent and all the symptoms that can affect that component. 
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(Part 1): PULVERIZED COAL - COMPONEtfr/SYMPTO 

COMPONENT 

COAL HANDLING EQUIPMEI 

Automatic Coal Reclaim 

1) Dell Feeder 

2) Vibrating Feeder 

3) Screw Feeder 

4) Reciprocating Feeder 
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Figure 5-5. Pulverized coal—component system guide (part 1), 

(Part 2): PULVERIZED COAL - COMPONErfT/SYMPTOI» 

COMPONENT 

COAL HANDLING EQUIP.(CONT'D 

Coal Feeders 
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Figure 5-5. Pulverized coal—component system guide (part 2). 
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Figure 5-5. Pulverized coal—component system guide (part 3). 
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FIGURE 5-6: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Belt Feeder) 

 ■ 1  N 
Have you checked the speed of the belt feeder?—- Check speed of belt feeder and adjust to proper setting. 

1 
Have you checked the alignment of all parts qf IN   „ 
the belt feeder set-up? 

N Check the alignment of all parts of the belt feeder set-up 
idlers, take-ups, belt conveyor drives.    

belts, 

Y 

Have you checked to see that each part of the jMlt^ 
feeder set-up is firmly set? 

Check to see that each part of the belt feeder system is firmly 
set so that it will not rock or get out of alignment. 

Have you checked the belt tension? Check and adjust the belt tension. 

Do you properly and systematically lubricate thjN_^ 
entire belt feeder system? 

Lubricate as necessary the entire belt feeder system. 

♦ 
Are all idlers, drive terminals, pulleys, and bel|_N_». 
surfaces maintained with a clean surface? 

Maintain all idlers, pulleys, drive terminals and belt surface 
for belt alignment and long life.   

Does the conveyor belt sag between carrying tetters" Adjust idler spacing and belt tension. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt feeder. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can rupture and wear away the belt surface. 
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FIGURE 5-7: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that large peices ofjcdfel, 
wood, or other foreign objects have not beco Tie 
lodged between the belt and the discharge 
opening onto the belt? 

Check for and remove any large pieces of coal, wood or Dther 
foreign objects that may have become lodged between the 
belt and discharge opening onto the belt. 

.Y 

Have you checked for fine damp coal that me 
have become packed between the belt and tl 
discharge opening onto the belt? 

y N 
w—•■ 

Check for fine damp coal that may have become packed 
between the belt and the discharge opening onto the bei . 

1 Y 

Have you checked the speed of the belt? 
N 

Check and adjust the speed of the belt. 

Y 

Have you checked to see that the belt is in 
proper working condition? 

N Check to see that the belt is in proper working condition. 

NOTE: See Operational Section of Figure 5-6. 

Y 

* If this problem re 
most likely due t( 

joccurs, it is 
3 coal quality. Operational 

i ■ 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles will not be able to pass through the 
discharge opening onto the belt feeder. They can become lodged between 
the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high ash and high moisture 
content can become packed in the discharge opening and between the belt 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the be 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the 
feeder and the discharge opening onto the belt feeder. 

feeder 

t feeder 

belt 
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FIGURE 5-8: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Belt Feeder) 

Have you checked to see that coal is not spil 

over the sides of the belt? 
n£U Check to see that coal is not spilling over the sides of the belt. 

Have you checked to see that fine moist coal 
sticking to the belt? 

is fret. Check for fine moist coal sticking to the belt. 

Y 

Have you checked to see that the belt is in gcocN m 

condition? 

Check working condition of the belt. 
NOTE: See Operational Section of Figure 5-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

belt 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can 
lodged between the belt feeder and the discharge opening onto the ' 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between th 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and betweer 
feeder and the discharge opening onto the belt feeder. 

become 
feeder. 

belt feeder 

e belt feeder 

the belt 
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FIGURE 5-9: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that fine damp coal 
not sticking to the belt? 

Check to see that fine damp coal is not sticking to the belt. 

Have you checked to see that coal is not spillm^   Check ,0 see that coa| js no,     „„     over the sides of th„ be|1 

over the sides of the belt? ' 

Y 

Have you checked the condition of the belt and »he 
conveyor belt system? 

Check the working condition of the belt. 
NOTE: See Operational Section of Figure 5-6. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. ! 

High Ash - A high ash coal because it can have a high clay and high moisture     j 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. j 

High Moisture - A high moisture coal especially if it has a high ash fines j 
content can accumulate or pack in the discharge opening and between the belt 
feeder and the discharge opening onto the belt feeder. ! 
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FIGURE 5-10: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting 

Have you checked for broken or worn out spifngs" 
Check the condition of the springs and replace any that 
broken or worn out. 

Y 

Have you checked for fine damp coal packec irM K 

the feeder? 
Check to see that fine damp coal is not packed in the feeder. 

Y 

* If this problem reoccur, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact witi 
the vibrating feeder. A highly abrasive coal can therefore wear away the 
metal surfaces along the vibrating feeder discharge. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface along the vibrating 
feeder discharge. 
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FIGURE 5-11: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the proper setting. 

Have you checked for broken or worn out springst 
Check the condition of the springs and replace any that ^re 
broken or worn out. 

*H&ve you checked for fine damp coal packed in 
[the feeder? 

Check for fine damp coal packed in the feeder. 

Have you checked for large rocks, wood or pieces N 
of coal lodged in the feeder? 

Check for and remove any large pieces of coal, wood, or 
foreign objects that have become lodged in the feeder. 

other 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveyoj 

between 

between 

and 
r. 
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FIGURE 5-12: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked for fine damp coal that has  ^ 
accumulated or become packed around the feetter- 
discharge?         

Check for fine damp coal that has become packed or has 
accumulated around the feeder discharge.   

Have you checked for wood, rocks, large coal 
particles or other foreign objects that may be 
obstructing coal flow from the discharge? 

Check for wood, rocks, large coal particles or other foreicn 
objects that may be obstructing coal flow from the discha-ge. 

Have you checked the intensity of vibrations bejNg^ Check and adjust the intensity of vibrations to the proper 
imparted by the feeder? 

setting. 

Have you checked for worn or broken spring:*?- Check for and replace any worn or missing springs. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening ano| between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening ancj between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening and 
between the vibrating feeder discharge opening and the coal feed conveyqr. 
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FIGURE 5-13: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations IpeiNg^  Check and adjust the feeder vibration intensity to the 

imparted by the feeder?  proper setting. 

Have you checked for broken or worn out spirngs" 
N 

Check and replace any broken or worn out springs. 

Y 

Have you checked for fine damp coal packec inN K 

the feeder? 
Check and remove any fine damp coal packed in the feeder 

Have you checked for large rocks, wood or IcjrqeJ 
coal particles lodged in feeder? 

Check and remove any rocks,wood, large coal particles 
that may have become lodged in the feeder. 

Y 

* If this problem re 
most likely due to 

occurs, it is 
coal quality. Operational 

' 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharge 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveyor. 

between 

between 

and 
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FIGURE 5-14: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Screw Feeder) 

Have you checked to see that fine damp coaljis Not» 
packed in between the screw and the casing 

Check to see that fine damp coal has not become packejd 
in between the screw and the casing. 

- Y 

Have you checked the speed at which the sei 
turning (rotating)? 

ewNs.   Check and adjust the speed at which the screw 
is turning (rotating). 

Y 

Do you routinely inspect and maintain the scr 
auger to ensure its proper working condition? 

3VvN fc Inspect screw conveyor routinely. 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
) coal quality. 

Operational 

■ 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A highly abrasive coal can therefore 
away the metal surfaces of the screw feeder. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw feeder. 

v/ear 
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FIGURE 5-15: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Screw Feeder) 

N, Turn on the auger. is ine auger lumeu uiir 

Y 1 

N 
Check and adjust the speed of the screw. 

Y 

Have you checked for large rocks, wood, pieipesM 
of coal or other foreign objects preventing co 
onto the coal feed conveyor? 

Check for and remove any large rocks, wood, pieces of coal or 
iHtewj or other foreign objects preventing coal flow onto the coel feed 

conveyor.   

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Y 

Have you checked for fine damp coal packec    N   I Check for fine damp coal that may be packed between the 
between the screw and the casing? screw and the casing. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casiqg 
surrounding the screw feeder. 
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FIGURE 5-16: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Screw Feeder) 

Is the screw auger turned on? Turn the auger on. 

Have you checked the speed at which the sciew^s> 

turning (rotating)?   

Check and adjust the speed at which the screw is turnin 
(rotating). 

I* 
Have you checked for large rocks, wood, piece: 
coal or other foreign objects preventing coal f 
onto the coal feed conveyor? 

5t Check for and remove any large rocks, wood, pieces of c Dal c 
other foreign objects preventing coal flow onto the coal feed 
conveyor.   

Y 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Have you checked to see that fine damp coal 
is not packed in between the screw and the cjasing?j between the screw and the casing 

I 
Check to see that fine damp coal has not become packed in 

Do you routinely inspect and maintain the scr swN , Inspect the screw feeder and maintain it to ensure its 
feeder to ensure its proper working condition''        [ proper working condition.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing s 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the cas 
surrounding the screw feeder. 

feeder. 

jrrounding 

rig 
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FIGURE 5-17: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 

(Screw Feeder) 

Have you checked the speed of the screw? 
Check to make sure the screw speed is properly set and 
remains constant. 

Have you checked to see that fine damp coal isN ^ 
not packed in between the screw and the casing? 

Check to see that the fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked for partial pluggage? 
N Check for foreign objects that may be obstructing coal flojw 

from the screw. 

' 
N, Check for and remove any frozen coal. Have you checked tor rrozen coai ;■ 

Y 

Do you routinely inspect and maintain the scfevN t 

auger to ensure proper working condtions? 
Routinely inspect and maintain the screw auger to ensun 
proper working conditions. 

* If this problem reoccur, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coai particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw fefeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. 
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FIGURE 5-18: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 
N 

shaif? Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper 
speed? 

Check and adjust the speed of the eccentric shaft. 

Y 

Do you routinely lubricate the bearings, rollers, äHhd^ 
eccentrics? 

Lubricate bearing, rollers, and eccentrics to minimize excess 
w<sar due to dust and fine material piling up on the parts. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A high abrasive coal can therefore wear 
the metal surfaces on the reciprocating feed plate and along the walls of th 
discharge opening onto the coal feed conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz - can wear away the metal surfaces on the reciprocating plate 
along the walls of the discharge opening onto the coal feed conveyor. 

away 
e 

and 
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FIGURE 5-19: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric N. Check and adjust the stroke of the eccentric shaft. 
shaft? 

Y 

Is the eccentric shaft operating at the proper 
speed?   

Check and adjust the speed of the eccentric shaft. 

I* 
Do you routinely lubricate the bearings, roller 
and eccentrics? 

3, N Lubricate bearings, rollers, and eccentrics. 

,Y 

Have you checked for fine damp coal that 
has become packed in the feeder? 

Check for and remove any fine damp coal that has 
accumulated or become packed in the feeder. 

,Y 

Have you checked for rocks, wood, large coe[ 
particles or other foreign objects that have bs 
lodged in the feeder? 

Check for and remove any rocks, wood, large coal particlps 
that have accumulated or become packed in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
packed in the discharge opening onto the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening onto the 
coal feed conveyor. 
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FIGURE 5-20: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 

shaft? 
Check and adjust the stroke of the eccentric shaft. 

Y 

Is the eccentric shaft operating at the proper 

speed?   
Check and adjust the speed of the eccentric shaft. 

Y 

Have you checked for fine damp coal that has  N 

become packed in the feeder? 

Check for and remove any fine damp coal that has 
accumulated or packed in the feeder.      

Y 

Have you checked for rocks, wood, large coal 
particles or other foreign objects that may ha\e- 
become lodged in the feeder?  

Check for and remove any rocks, wood, large coal particles 
that have accumulated or become packed in the feeder. 

Y 

Do you routinely lubricate the bearings, rollers, N 
and eccentrics? 

Lubricate bearings, rollers and eccentrics as needed. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening. 
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FIGURE 5-21: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked for fine damp coal that has  N 
accumulated or become packed in the feedef? 

Check for and loosen any fine damp coal that has 
accumulated or become packed in the feeder. 

Have you checked for rocks, wood, large coal  N 
particles or other foreign object that may be 
obstructing coal flow?   

I 
Remove any foreign objects, rocks, wood, large coal part 
that may be obstructing coal flow. 

des 

,N r 
Have you checked the stroke of the eccentric-shaft? Check and adjust the stroke of the eccentric shaft. 

T 
Is the eccentric shaft operating at the proper speed4 Check and adjust the speed of the eccentric shaft. 

H 
Do you routinely lubricate the bearings, rollers  N J Routinely inspect and lubricate bearings, rollers, and eccentrics 

and eccentrics? to minimize excess wear due to dust and fine coal piling 
upon the parts. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coai because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

Hig 

Hig 

h Ash - A high ash coal becau 
content can become pa 

h Moisture - A high moisture c 
content can accumulate 

se it can have a high clay and 
eked or accumulate in the disc 
oal especially if it has a high as 
or pack in the discharge oper 

high moisture 
harge opening, 
sh fines 
ling. 



E26 USACERL TR 97/14, Vol 2 

FIGURE 5-22: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked the alignment of all parts <pf N m 

the conveyor setup? 

Check the alignment of all parts of the conveyor set-up -- 
conveyor belt, idlers, take ups, belt conveyor drives. 

Y 

Have you checked to see that each part of thjs N , 
conveyor set-up is firmly set? 

Check to see that each part of the conveyor system is firrjnly 
set so that it will not rock or get out of alignment. 

Have you checked the belt tension? Check and adjust the belt tension. 

Do you properly and systematically lubricate 
the entire conveyor belt system? 

Lubricate as necessary the entire conveyor belt system. 

Y 

Have you checked for frozen belt idlers? Check for frozen belt idlers. 

Y 

Are all idlers, drive terminals and pulleys, ancj belt, 
surface maintained with a clean surface? 

Maintain all idlers, pulleys, drive terminals, and the belt sprface 
with a clean surface for belt alignment and long life. 

Y 

Does the conveyor belt sag between carrying    Y 
idlers? 

Adjust idler spacing and belt tension. 

AÜ 
Have you checked the belt speed? 

N 
Check belt speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt conveyor. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can rupture and wear away the belt surface. 

FIG5-22n/1 
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FIGURE 5-23: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked for large coal particles that rtavg 
become lodged between idlers and the belt? 

Check for large coal particles, rocks, wood, other foreign 
that have become lodged between idlers and belt 

objects 

Have you checked to see that the belt is in 
proper working condition? 

N ^ Check to see that belt is in proper working condition 
NOTE: See Operational Section of Figure 5-6. 

J_ 
Have you checked the automatic coal recaim 
pluggage? 

foN 
Check your automatic coal reclaim for pluggage. 
NOTE: See figure 5-5 to identify the type of automatic coil 
reclaim system you have and follow the operational section 
of the corresponding logic diagram for pluggage. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becorjie 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can haw 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off center. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off center. 
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FIGURE 5-24: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked to see that coal is not spill ndN m 

over the sides of the belt? 
Check for coal spilling over the sides of the belt. 

Have you checked to see that fine moist coal 
not sticking to the belt? 

Check for moist fine coal sticking to the belt. 

Have you checked to see that the belt is in qoodH   I   Checking the working condition of the belt. 
,.,„^!„„ ^r^iti^n? 1   NOTE: See Operational Section Of Figure 7- working condition? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

■e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can become 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can ha\ 
a high clay and high moisture content can accumulate on the various parts 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off center;.        nG5.24rV1 
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FIGURE 5-25: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 

(Belt Conveyor) 

Have you checked to see that fine damp coal 
sticking to the belt? 

is Hot Check to see that fine damp coal is not sticking to the be t. 

Y 

Have you checked to see that coal is not spill 
over the sides of the belt? 

ndN, Check to see that coal is not spilling over the sides 
of the belt. 

Y 

Have you checked to see that the belt is in pr 
working condition? 

jpbl- Check the working condition of the belt. 
NOTE: See Operational Section of Figure 5-6. 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
) coal quality. Operational 

' 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with ContracrSpecifications. 

I 

t 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can become 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centeij. 
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FIGURE 5-26: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal has 
not become packed in between the screw and 
the casing? 

Check to see that fine damp coal has not become packed in 
between the screw and the casing. | 

Have you checked the screw speed? Check and adjust the speed at which the screw is turning 

Do you routinely inspect and maintain the scr3wNo_ 
keep it in proper working condition? 

Perform routine inspections and maintenance to ensure ijhat 
the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact witi 
the screw conveyor. A highly abrasive coal can therefore wear away the 
metal surfaces of the screw conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw conveyor. 
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FIGURE 5-27: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked for large rocks, wood, piectespf 
coal or other foreign objects that may be preventing 
flow of coal?   

Check for and remove any large rocks, wood, pieces of qoal 
or other foreign objects preventing coal flow. 

Have you checked the speed of the screw? -4 heck and adjust speed of the screw. 

* H ave you checked for frozen coal? Check and dislodge any frozen coal. 

Y 

Hai/e you checked for pluggage in your automatip N 
Doal reclaim? 

Inspect your automatic coal reclaim system for pluggage. 
Note: See Figure 5-5 to identify the type of automatic 
coal reclaim system you have and follow the operational 
section of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 5-28: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal 
not packed in between the screw and the casing? 

3N 

Y 

Have you checked the speed at which the scieyfjs^ 

operating?   

Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Check the speed at which the screw is operating and adjust to 
the proper setting. 

Have you checked for frozen coal? 
N 

Have you checked the coal feed rate to the screw | 

conveyor? 

Check for and dislodge frozen coal. 

Check and adjust coal feed rate from you automatic coal eclaim. 

Do you routinely inspect and maintain the screwN ^ 
feeder to ensure its proper working condition 

Perform routine inspections and maintenance to ensure 
that the screw conveyor operators properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 5-29: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked the speed of the screw? 

Y 

Have you checked to see that fine damp coal 
not packed in between the screw and the casjing? 

isN 

Y 

*    Have you checked for partial pluggage? 

Check and adjust the speed of screw to the proper settin g 

Keep fine damp coal from packing between the screw and 
the casing. 

Check for foreign objects that may be affecting coal flow from 
the screw. 

IY 
N 

Have you checked for frozen coal? Check for and remove frozen coal. 

conveyor to ensure proper working condition? 
Do you routinely inspect and maintain the scrfewN ^ Perform routine inspections and maintenance to ensure that 

the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. i 
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FIGURE 5-30: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 
(Bucket Conveyor) 

Do you start the elevator with buckets empty Elevators should be started with buckets empty. 

Do you stop the elevator after the buckets ar(!_ N 

free of material? 
Stop elevators only after the buckets are empty of coal. 

Are you feeding coal to the elevator at a unifornJN 
rate within rated capacity? 

Coal should be fed to elevator at a uniform rate within ratjed 
capacity. 

Do you inspect chains regularly? 

Inspect chains regularly for wear on the side bar inner faces, - 
wear indicates spracket misalignment -- loose pins, missing 
cotters and roller wear. Such conditions should be corrected 
immediately.      | 

Do you operate conveyor during prolonged 
shutdowns? 

Elevators should be operated frequently to avoid freezing and 
take-ups should be loosened to subsequently avoid undue 
tension on chains. 

Have you checked the belt for proper alignment? " Check the belt for proper alignment. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

t 
1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the bucket conveyor. A highly abrasive coal can therefore wear aw&y chain 
joints and bucket linings. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain joints and bucket linings. 
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FIGURE 5-31: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Bucket Conveyor) 

Have you checked for fine damp coal accum 
or packing between the buckets and the beltt 

ilating 
N a 

Check to see that fine damp coal is not accumulating or 
packing between the buckets and the belt. Adjust bucke 
so as to provide spacing between bucket and belt. 

Have you checked for fine coal or coarse 
coal packing in buckets? 

Y 

Are you feeding coal to the bucket at a unifomN ^ 
rate within rated capacity? 

Check for and remove any coal - coarse or fine - that hav^ 
become packed or lodged in the bucket. 

Coal should be fed to bucket at a uniform rate within rated 
capacity. | 

j Have you checked to see that the buckets are   N t 
I securely fastened to belt or chain? Check to see that buckets are securely fastened to chain 

Y 

Have you checked your automatic coal reclaim flst^ 
pluggage? 

Y 

or belt. 

Check your automatic coal reclaim for pluggage 
NOTE: See figure 5-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become wedged between the bucket and belt 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,   j 
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FIGURE 5-32: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal accumiilafing 
or packing between the buckets and belt and 
buckets?   

trrthfr 
Check to see that fine damp coal is not accumulated or packing 
between the buckets and the belt and in buckets. j 
Adjust bucket so as to provide spacing between bucket and belt. 

Are you feeding coal to the buckets at a unifo-mN ^ 

rate within rated capacity?   

Y 

Have you checked to see that the buckets ar«i 
securely fastened to chain or belt? 

Coal should be fed to buckets at a uniform rate within rated 
capacity. 

Check to see that buckets are securely fastened to chain or belt. 

Have you checked the belt for proper alignment?— Check to see that the belt is in alignment with the idlers. 

Are you missing any buckets? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Inspect conveyor and replace any worn or missing brackets. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

__(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,   i 
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FIGURE 5-33: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

Erratic Feeding From The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal 
accumulating or packing between the bucket 
and the belt? 

Check to see that fine damp coal is not accumulating or packing 
between the belt and the buckets. Adjust buckets to pro1 

spacing between the bucket and the belt. 
ride 

.Y 

Have you checked for fine or coarse coal pac keel 
in the buckets? 

Check for fine or coarse material that may be packed in 
the buckets. 

Y 

Are you feeding coal to the buckets at a uniforrrN ^ 

rate within rated capacity? 

Coal should be fed to the buckets at a uniform rate withir 
rated capacity. 

Have you checked to see that the buckets are  N m 

securely fastened? 
Check to see that all buckets are secure. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt,   j 
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FIGURE 5-34: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Feed Conveyor 
(Redler Conveyor) 

N 
Conveyor should be empty when started. uo you Stan me conveyor wnen u is empty r 

>Y 

N 
Conveyor should be stopped only when empty. Do you stop the conv eyor wnen it is empty'. 

Do you operate the conveyor during prolonged N a 

shutdown? 

Where operation is seasonal or long shutdown periods occur 
empty equipment should be operated a while at regular 
intervals to keep all working parts turning freely.  

Have you checked the speed of the redler? Check the speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coa! Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

__(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the redler conveyor. A highly abrasive material can wear away chair 
skeleton flights and links. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregate 
quartz particles in coal and is used to evaluate a coal's abrasivenes::. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain, skeleton flight and links. 
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FIGURE 5-35: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Redler Conveyor) 

Have you checked to see that fine damp coal 
has not become packed between the skeletop 
flights?   

Check to see that fine damp coal has not become packed 
between the skeleton flights. 

Y 

Have you checked to see that coal is being fed at a 
uniform rate within rated capacity? 

Have you checked to see that coarse material --N 
rocks, wood, -- have not become lodged betvyeen' 
the duct and the skeleton flight chain? 

Have you checked your automatic coal reclaim Wr> 

pluggage?   

Y 

Check to see that coal is being fed at a uniform rate within 
rated capacity. 

Check to see that coarse material -- rocks, wood, etc.-- have 
not become lodged between the duct or tube and the skeleton 
flight chain. 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 5-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Section of 
the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coai quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 5-36: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked for fine damp coal that has N 
become packed in between the skeleton flights? 

Check to see that fine damp coal has not become packed 
between skeleton flights. 

Have you checked to see that coarse material -N 
*    rocks, wood, frozen coal - has not become lodged 

between the duct and the skeleton flight?      [ 

IY 

Check to see that coarse material -- rocks, wood, frozen aoal 
has not become lodged between the duct and the skeleton flights. 

Have you checked to see that coal is being fed hk a 
uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate withirj rated 
capacity. 

Have you checked the speed of the redler? Check the speed and adjust to the proper setting. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 5-37: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked that fine damp coal has nil 
become packed between the skeleton flights? 

Check to see that fine damp coal has not become packed 
between skeleton flights. 

Y 

Have you checked to see that rocks, wood, le rga 
coal particles have not become lodged betweerr 
the duct and the skeleton flights? 

Check to see that rocks, wood, large coal particles 
have not become lodged between duct and skeleton flights. 

|Y 

Have you checked to see that the coal is beirg N ^ 
fed at a uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate 
within rated capacity. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 5-38: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Chute) 

Have you checked for large rocks, wood, pieies 
coal, frozen coal or other foreign objects prevjej" 
coal flow out of the chute? 

of | Remove any large rocks, wood, pieces of coal, frozen coel or any 
other foreign objects that may be preventing coal flow out of the 
chute. 

Have you checked for fine damp coal that may Ift&ve 
accumulated or become packed in the chute' 

Remove any fine damp coal that may have accumulated or 
become packed in the chute. 

Have you checked your automatic coal reclaiprWr^ 

pluggage?   

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 5-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Sectipn 
of the corresponding logic diagram for pluggage.  

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 
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FIGURE 5-39: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 

(Chute) 

Have you checked for ratholing? N 
Check for moist fine coal packed against the walls of the : 

N 
I <Y 

Have you checked for partial pluggage? 
Check to see that foreign objects are not slowing the flow 
coal out of the chute. 

N 
<Y 

Have you checked for frozen coal? 
Check for frozen coal that may be slowing the flow of coa 
out of the chute. 

Y 

chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 5-40: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Chute) 

Have you checked for damp fine coal that 
become packed along chute walls or at the 
discharge end? 

has Check for fine damp coal that has accumulated along chute 
walls or at the discharge end. 

Have you checked for rocks, wood, large coc I 
particles or other foreign objects that may be 
obstructing coal flow from the chute? 

Check for wood, rocks, large coal particles or other foreign 
objects that may be obstructing coal flow from the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

T 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 

discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut^ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 5-41: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feeders 

(Chute) 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects preventing 
coal flow out of chute? 

-N— Remove frozen coal or any foreign objects so coal flows 
freely from chute. 

Y 

Have you checked for pluggage in the coal 
bunker? 

Check for pluggage in the bunker. 
NOTE: See Operational Section of Figure 5-44. 

Have you checked for pluggage in you coal f;ebl 
conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 5-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Have you checked your automatic coal reclaim fflslrt 

pluggage? 

Y 

Check for pluggage in the automatic coal reclaim. 
NOTE: See figure 5-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of [the 
corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely is due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 
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FIGURE 5-42: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In the Coal Feeder 
(Chutes) 

Have you checked for fine damp coal that has  N 
become packed along the walls in the chute? 

Check for fine damp coal that has become packed along 
walls of the chute. 

the 

Y 

Have you checked for coarse material -- rocks^ 
wood, frozen coal, -- that is obstructing flow fifom 
the chute? 

N Check for coarse material -- rocks, wood, frozen coal -- and 
other foreign objects that are obstructing flow from the cr utes. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 

discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 5-43: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feeder 
(Chutes) 

Have you checked for wood, large rocks, pieced 
of coal, or foreign objects preventing coal flow 
out of the chute? 

Check for and remove any large rocks, wood, pieces of 
any other foreign objects preventing coal flow out of the 

coal or 
chutes. 

Y 

Have you checked for fine damp coal that mayjAej Check for and remove fine damp coal that may have packed 
packed or accumulated in the chute? or accumulated in the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chuti 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 5-44: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Bunker 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects preventing 
coal flow from the bunker? 

-NJ 
Remove frozen coal or any foreign objects preventing 
flow from the coal bunker. 

coal 

Have you checked for pluggage in your coal Iptfd 

conveyor? 

Check your feed conveyor for pluggage. 
NOTE: See figure 5-5 to identify the type of automatic coal 
reclaim you have and follow the Operational Section of tr e 
corresponding logic diagram for pluggage. 

Have you checked your automatic coal reclaimer 

pluggage?   

Check you automatic coal reclaim for pluggage. 
NOTE: See figure 57-5 to identify the type of automatic cibal 
reclaim you have and follow the Operational Section of the 
corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the bunker discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the bunker discharge opening. 
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FIGURE 5-45: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Bunker 

Have you checked for fine damp coal that hat 
become packed along the bunker walls? 

Remove fine damp material that has become packed alor)g the 
walls of the bunker. 

Y 

Have you checked for coarse material -- rocki, N 
wood, etc, -- or foreign objects that are obstructing 
flow from the bunker? 

Remove any coarse material that may be obstructing flow 
bunker. 

from 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

__(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 
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FIGURE 5-46: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Bunker 

Have you checked for damp fine coal that has N 
become packed along the bunker walls?      | 

Check for fine coal that has accumulated or become packed 
along the bunker walls. 

Have you checked for rocks, wood, or large (jodll m 

particles that may be obstructing coal flow? 

Check for rocks, wood, large coal particles or other foreic n 
objects that may be obstructing coal flow from the bunke -. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the bunker 

discharge opening. 
High Ash - A high ash coal because it can have a high clay and high moisture 

content can pack or accumulate along bunker walls and clog the buijker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the burjker 

discharge opening. 
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FIGURE 5-47: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Hopper 

Does the hopper have a cut-off gate? 

I 
Check to see that the gate is completely opened and sec jred. 

N 

Have you checked for large rocks, wood, piese^jof Check for and remove large rocks, wood, pieces of coal that 
coal, that are preventing coal flow onto the g SeT* are preventing coal flow onto the grate. ] 

lY 

Have you checked for pluggage in the coal 
feeder? 

N Check for pluggage in the coal feeder. 
NOTE: See Operational Section of Figure 5-41. 

|v 
Have you checked for pluggage in the coal 
bunker? 

N Check for pluggage in the coal bunker. 
NOTE: See Operational Section of Figure 5-44. 

Have you checked for pluggage in you coal 
conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 5-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Have you checked your automatic coal reclamEor^ 
pluggage?   

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 5-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the hopper discharge opening. 
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FIGURE 5-48: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

Insufficient Capacity In The Coal Hopper 

Have you checked the level of coal in the hopped?,. Check the level and fill the hopper with coal. 

Does the hopper have a cut-off gate? 
Check to see that the cut-off gate has been opened completely 
and is in a secure position. 

Have you checked for damp fine coal sticking ta^ 
the hopper walls obstructing coal flow? 

Check for fine damp coal sticking to the hopper walls 
obstructing coal flow. 

Have you checked for rocks, wood, or large aoäHl 
particles or foreign objects preventing coal flow? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be preventing coal flow?  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 

discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopber 

discharge opening. 
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FIGURE 5-49: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Hopper 

Have you checked for damp fine coal sticking to^ m Check for fine damp coal sticking to the hopper-walls. 
the hopper walls? 

Y 

Have you checked for rocks, wood, or large tpaHl m 

particles or foreign objects? 

Is the hopper cut-off gate securely open? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be obstructing coal flow. J 

Check to see that the hopper cut-off gate has been securely 
opened. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopper 

discharge opening. 
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FIGURE 5-50: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Pulverizing 

(Pulverizer) 

Have you checked the flow of coal out of the 
hopper? Check and adjust the flow of coal to the pulverizer 

Have you checked to see if the pulverizer is 
working properly and at the correct speed? 

N     Check and make any necessary adjustments to the 
pulverizer   

Y 

Does the coal appear wet? Protect coal from rain, snow, etc. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Grindability 
2. High Moisture 

(See Appendix A 
For Test Methods) 

Grindability - Grindability measures the ease of pulverization. If the 
coal is very hard, it will result in insufficient pulverization 

High Moisture - High moisture adversely affects both pulverizer performance and 
the combustion process. The moisture produces agglomeration of the fines 
in the pulverizing zone, and reduces pulverizer drying capacity. 
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FIGURE 5-51: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excessive Pulverizing 
(Pulverizer) 

Have you checked to see if the pulverizer is 
working properly and at the correct speed? 

N  ^. Check and make any necessary adjustments to the 
pulverizer 

Y 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Grindability 
2. Excess Fines 

3. Low Moisture 

(See Appendix A 
For Test Methods) 

Grindability - Grindability measures the ease of pulverization. If the 
coal is very soft it will result in excessive pulverization 

Excess Fines - If there are excess fines, the coal will have an even greater 
amount of excessively pulverized coal. 

Low Moisture - Low moisture adversely affects both pulverizer performance and 
the combustion process. A low moisture coal will pulverize much easier 
than a high moisture coal. 
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FIGURE 5-52: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Drying 
(Pulverizer) 

Have you checked to see if the pulverizer is 
working properly and at the correct speed? 

Check and make any necessary adjustments to the 
pulverizer   

Have you checked to see if the coal drying/ 

transporting fans are working properly? 

Check and make any necessary adjustments to the 
fans. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Moisture 
_(See Appendix A 

For Test Methods) 

High Moisture - High moisture coals take longer to dry. 
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FIGURE 5-53: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Boiler) 

Have you checked to see that the boiler is 
operating at the excess air level recommenddd. 
the manufacturer? 

IÜI, Check and adjust the air supply to the boiler. 

Y 

Have you checked the FD fan speed, FD fan 
vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anc 
and FD fan speed for balanced airflow. | 

Have you checked the ID fan inlet vanes, ID fan N K 

dampers, and ID fan speed? 

Check and adjust ID fan inlet vanes, ID fan dampers and 
ID fan speed to balance gas flow through chimney. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 



E58 USACERL TR 97/14, Vol 2 

FIGURE 5-53 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Heating Value 
2. Low Volatile Matter 
3. High Fixed Carbon 
4. Excess Fine 
5. Low Moisture 

(See Appendix A 
For Test Methods) 

Low Heating Value - If the coal is lower in heating value more will need to be 
burned to meet demand which can lead to increase operation and ■ 
storage and handling equipment. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines - Too many fines can cake (agglomerate) 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 

maintenance of 
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FIGURE 5-54: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

Have you checked to see that the boiler is     i   u 
operating at the excess air level recommended-ey* Check and adjust the air supply to the boiler. 
the manufacturers? 

Have you checked FD fan dampers, FD fan in 
vanes and FD fan speed? 

letN      Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed for balanced air flow. 

Have you checked the velocity of the gas flow N_ 
through the cyclone? 

Check and adjust the velocity of gas flow through the eye lone. 

Have you checked to see that fly ash reinjectionNj check and unplug any reinjection lines, 
lines are not plugged? 

Have you checked ID fan dampers, ID fan inlet   N „ 
vanes and ID fan speed? 

Inspect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through chimney.. 

Y Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. Low Volatile Matter 
2. High Fixed Carbon 
3. Excess Fine 
4. Low Moisture 

__(See Appendix A 
For Test Methods) 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines - Too many fines can cake (agglomerate) 
making it difficult to complete combustion. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 5-55: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Burners 

Have you checked the pulverizer for excessive 
Pulverizing? Check and adjust the pulverizer for proper pulverizing 

Have you checked the burner supply air? Check and make any necessary adjustments to assure 
proper distribution of coal/air.          

Have you checked for sufficient drying 
of the pulverized coal? 

Follow the operational section of figure 5-52 and check fo- 
sufficient drying.   

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Excess Fines 
2. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - If there are excess fines present coupled with high moisture 
the coal will tend to agglomerate (cake) in the burners. 

High Moisture - High moisture adversely affects both pulverizer performance and 
the combustion process. The high moisture results in agglomeration of ths 
in the burners. 

fines 
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FIGURE 5-56: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Burners 

Have you checked to see that the boiler is 
operating at the excess air level recommended fey„ 

the manufacturer? 

Check and make any necessary adjustments to the air supply. 

Have you checked the burner supply air';    N J Check and adjust the burner air to assure proper distribution 
of coal/air. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. Excess Fines 
3. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles 
can impinge on the burners and eventually wear down the metal surface. 

Excess Fines - Fine coal will eventually wear metal surfaces. 
Excess Coarse - Coarse coal particles will eventually wear at burner. 
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FIGURE 5-57: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

„Y 

Have you checked FD fan dampers, FD fan inlefl „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

' 

1. High Chlorine 
2. High Sulfur (See Appendix A 
3. Hi 
4. Ex 

gh Ash 
cess Fines 

For Test Methods) 

Coal Quality 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on heat transfer surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on heat transfer surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on heat transfer surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during th 
combustion process to form a corrosive deposit on heat transfer surfal 
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FIGURE 5-58: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

_L 
Have you checked FD fan dampers, FD fan inlefl , 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajnd FD 
fan speed for balanced air flow. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 5-58 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

flue 
High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 

segregated quartz particles in coal. The quartz particles entrained in the 
gas can impinge on heat transfer surfaces eventually wearing away these 
surfaces. 

High Fly-Ash Erosivity - Coal'ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with heat transfer surfaces 
eventually wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with heat transfer surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with heat transfer surfaces eventually wearing away these surfaces 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with heat transfer surfaces eventually wearing awa\ 

the surface. 
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FIGURE 5-59: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is operating 
I at the excess air level recommended by the   I J 
manufacturer? 

Check and adjust the air supply to the boiler. 

!Y 

vanes, and FD fan speed? 

Have you checked FD fan dampers, FD fan irletN j Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. 

Are you operating sootblowers at cycles frequenr , 
enough to keep ash from building up? 

Increase sootblowing cycles. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatuite- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can 
accumulate on heat transfer surfaces for a sufficient time to become plastic 
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag 
does not conduct heat readily and thus decreases the amount of heatj reaching 

wall tubes, lowering the quantity of steam produced. 
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FIGURE 5-60: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is N 
operating at the excess air level recommended  
by the manufacturer?  

Check and adjust the air supply to the boiler. 

!Y 

Have you checked FD fan dampers, FD fan irletN „ 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a]nd FD 
fan speed for balanced airflow. 

Are you operating sootblowers at cycles freqiiarÖL 
enough to keep ash from building up? 

Increase sootblowing cycles. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatu 

2. High Free Alkalies 

re (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on tube surfaces, insulating the metal so that not enough heat is 
transfered to raise the stream temperature to design level. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 
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FIGURE 5-61: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

(Forced Draft Fan) 

Have you checked FD fan dampers, FD fan ir let, 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, aifid 
FD fan speed to balance air flow. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Moisture 
2. High Ash 

_(See Appendix A 
For Test Methods) 

 ►- 

High Moisture - Moisture impacts the airflow rate -- a coal quality factor 
influencing fan capacity -- indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity -- indirectly via its impact on heat rate. 
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FIGURE 5-62: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Forced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan 
inlet vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, 
and FD fan speed for balanced air flow. 

Y Operational 

' Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smc 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 

ke. 
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FIGURE 5-63: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Induced Draft Fan) 

Check and adjust ID fan dampers, ID fan Inlet vanes anc ID 

vanes, and ID fan speed? fan speed to balance gas flow through chimney. 

■ Y 

u=\/o i/rM i rhorkeH the velnnitv nf the aas flow _Jj . Check and adjust the velocity of the gas flow through 
the cyclone dust collectors. through the cyclone dust collectors? 

Y 1 

Have you checked fly-ash reinjection lines for 
pluggage? 

-J^U Check for flyash reinjection lines plugged. 

Y 

Operational 

■ 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 

2. High Ash 
_(See Appendix A 

For Test Methods) 

High Moisture - Coal moisture has a significant impact on ID fan capacity since 
it adds directly to flow rate and decreases the overall density of the gas d 
to the low molecular weight of water vapor. 

High Ash - A high ash coal can impact the composition, temperature and pressure 
of the gas entering the ID fan. 
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FIGURE 5-64: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

" 
Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

n,fJ, 
Inspect and adjust FD fan dampers, FD fan inlet vanes, ai 
FD fan speed to balance air flow. 

id 

Y 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

' 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High 

High 

Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the induced draft fan. 

Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the induced draft fan. 

High 

Exce 

Ash - Ash 
proce: 

3S Fines - 
combi 

high in sodium and 
;s to form a corrosiv 
-ines high in ash -- 
stion process to for 

potassium can react during the combustion 
e deposit on the induced draft fan. 
sodium and potassium -- can react during th( 
m a corrosive deposit on induced draft fan. 

i 
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FIGURE 5-65: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked ID fan dampers, ID fan inlel 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes and ID 
fan speed to balance gas flow through chimney. j 

Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nl JL 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow. 

Y 

Have you checked the velocity of the gas flow 
through the cyclone dust collectors? 

Adjust the velocity of the gas flow through the cyclone 
dust collectors. 

\y 
Have you checked to see that fly ash reinjectic 
lines are not plugged? 

inN , Check for plugged reinjection lines. 

Y Operational 

■ 

Coal Quality 

See next page the Coal Quality Section. 
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FIGURE 5-65 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 

smake. 
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FIGURE 5-66: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked ID fan dampers, ID fan inl^t 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes ancj ID 
fan speed to balance gas flow through chimney. 

Have you checked FD fans dampers, FD fan nlet 
vanes, and FD fan speed? ' ■" 

Inspect and adjust FD fan dampers, FD fan inlet vanes, afid 
FD fan speed to balance air flow. 

Have you checked the velocity of the gas flow N_ 
through the cyclone dust collectors? 

"F" 
Adjust the velocity of the gas flow through the cyclone 
dust collectors. 

Have you checked to see that fly ash reinjectiyn N 
lines are not plugged? 

Check for plugged reinjection lines. 

Operational 

Coal Quality 

See next page for the Coal Quality Section. 
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FIGURE 5-66 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart£ 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the induced draft fan eventually wearing away the metal 
surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the induced draft fan 
eventually wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with induced draft fan eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with induced draft fan eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the induced draft fan eventually wearing away 
the metal surface. 
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FIGURE 5-67: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Primary Air Fan) 

Have you checked PA fan dampers, PA fan inlet, 
vanes, and PA fan speed?   

Inspect and adjust PA fan dampers, PA fan inlet vanes, arpd 
PA fan speed to balance air flow. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 
2. High Ash 

(See Appendix A 
For Test Methods) 

High Moisture - Moisture impacts the airflow rate - a coal quality factor 
influencing fan capacity -- indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity -- indirectly via its impact on heat rate. 
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FIGURE 5-68: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Primary Air Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked PA fan dampers, PA fan iihleN 
vanes and PA fan speed? 

Inspect and adjust PA fan dampers, PA fan inlet vanes, and PA 
fan speed for balanced air flow. 

Y Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 

smoke. 
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FIGURE 5-69: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Particulate Removal System 

(Baghouse) 

Do you clean the bags periodically? JsU Clean bags periodically so as to maintain the maximum 
pressure drop across the baghouse at the design point. 

Have you checked ID fan dampers, ID fan inlet 
vanes, and ID fan speed? 

I N Check and adjust ID fan dampers, ID fan inlet vanes anc 
fan speed to balance gas flow through chimney. 

ID 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nlft 
Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed to balance air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*.  Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for the Coal Quality Section. 
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FIGURE 5-69 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Paniculate Removal System 
(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

_(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can res 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high paniculate loadings because 
are easily carried out of the furmace and high combustible losses beca 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

Lilt. 

they 
jse the 
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FIGURE 5-70: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 
(Baghouse) 

Do you clean the bags periodically? 
N J Clean bags periodically so as to maintain the maximum 

pressure drop across the baghouse at the design point. 

Have you checked ID fan dampers, ID fan inl^L 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes anc 
fan speed to balance gas flow through chimney. 

ID 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? Ü& 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed to balance air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

I Coal C Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the chimney. 

Hiah Ash - Ash can aet entrained in the flue aas and aet carried out the 

Low 
cr 

Moistur 
g 

limney. 
3 - Dry fine coal part 
5t carried out the ch 

icles 
mney 

:an become ent rained in the ! flue gas and 
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FIGURE 5-71: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Particulate Removal System 

(Cyclone) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan i£ 
vanes and FD fan speed? 

ileN Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. 

Have you checked ID fan dampers, ID fan inlfo N 

vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fah 
speed to balance gas flow through the chimney. 

Have you checked the gas flow through the dusN_ 
collector? 

Adjust the velocity of the gas flow through the dust collector. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 5-71 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Particulate Removal System 
(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

_ (See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because th<;y 
are easily carried out of the furmace and high combustible losses beca jse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 5-72: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion In The Paniculate Removal System 

(Cyclone) 

Have you checked the gas flow through the c^o 
dust collector? 

Adjust the velocity of the gas flow through the cyclone 
dust collector. 

Have you checked ID fan dampers, ID fan inl«jt_Nl Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 

j vanes, and ID fan speed? speed to balance gas flow through the chimney. 

k 
vanes and FD fan speed? 

Have you checked FD fan dampers, FD fan inldN J Inspect and adjust FD fan dampers, FD fan inlet vanes, a nd FD 
fan speed for balanced air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 5-72 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion In The Paniculate Removal System 
(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quarti 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the cyclone and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the cyclone and eventual y 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with cyclone eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with the cyclone eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the cyclone eventually wearing away metal surfaces 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with the cyclone and wear away metal surfaces. 
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FIGURE 5-73: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions From The Paniculate Removal System 

(Cyclone) 

Have you checked the gas flow through the cksMüg Adjust the velocity of the gas flow through the cyclone 
dust collector? | dust collector.  

Have you checked ID fan dampers, ID fan inlet N ^ 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

Have you checked FD fan dampers, FD fan inlet! m 

vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid FD 
fan speed for balanced air flow. 

J Have you checked to see that the boiler is 
operating at the excess air levels as 

j recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 5-74: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 

(Electrostatic Precipitator) 

| Have you checked the gas velocity through thje N „ 
j precipitator? 

Check and adjust the gas velocity through the 
precipitator.  

Have you checked the applied voltage across JbM_» Check and adjust the applied voltage to the plates, 
collecting plates?   

Have you checked the corona? Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N 

vanes, and ID fan speed?   

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fain 
speed to balance gas flow through the chimney. 

Have you checked FD fan dampers, FD fan inleN „, 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 5-74 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon ■ If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result, 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thoy 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 5-75: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through the N „ 
precipitator? 

Check and adjust the gas velocity through the 
precipitator  

Have you checked the applied voltage across trie1 „ 
collecting plates?   

Check and adjust the applied voltage to the plates. 

Have you checked the corona? Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fain 
speed to balance gas flow through the chimney. i 

_t 
vanes and FD fan speed? 
Have you checked FD fan dampers, FD fan ihjeNj Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 

fan speed for balanced air flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

i Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 5-75 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Particulate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications, 

1. High Relative Free Quartz 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with and eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with and eventually wearing away metal surfaces. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with and wear away metal surfaces. 
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FIGURE 5-76: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions From The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through tre N 
precipitator?   

Check and adjust the gas velocity through the 
precipitator. ___ 

1 
Y 

Have you checked the applied voltage across 
collecting plates? 

tritt. Check and adjust the applied voltage to the plates. 

■Y 

N , Check the corona strength. 

Y 

Have you checked ID fan dampers, ID fan inly N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

Have you checked FD fan dampers, FD fan i 
vanes and FD fan speed? 

ildN Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. 

iY 
Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 5-76 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Paniculate Emissions From The Paniculate Removal System 

(Electrostatic Precipitator) 

See previous page for Operational Section. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Fly Ash Resistivity 

2. High Ash 
3. Low Sulfur 
4. Excess Fines 

5. Low Moisture 

(See Appendix A 
For Test Methods) 

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which 
limits the applied voltage and hence the collection efficiency for a given 

precipitator design and operating configuration. 
High Ash - If excessive, ash can get suspended in the combustion gases and get 

carried out the furnace. A high calcium content in the ash reduces the 
effective sulfur trioxide concentration, thereby decreasing precipitator 
performance. Sulfur trioxide is important in the resistivity mechanism because 
water molecules in combination with sulfur trioxide are absorbed on the surface 
of the ash particles and form a conductive film, shich decrease resistivity 

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than 
ash from higher sulfur coals. 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 5-77: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

Have you checked ID fan dampers, ID fan inl^t 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

Have you checked the velocity of the gas flow 
through the cyclone dust collectors? 

N ». Adjust the velocity of the gas flow through the cyclone 
dust collectors. 

,Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nli « 
Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed to balance air flow. 

Y Operational 

Coal Quality 

See next page the Coal Quality Section. 
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FIGURE 5-77 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can r 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high paniculate loadings because ' 
are easily carried out of the furmace and high combustible losses becaUse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

i result 

! they 
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FIGURE 5-78: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Ash Hopper/Pit 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

vanes and FD fan speed? 

Have you checked FD fan dampers, FD fan ihleM „ Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can resjjlt. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thoy 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 5-79: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 
For Corrosion Of The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*  Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan iji 
vanes and FD fan speed? 

ileN Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

N Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Chlorine 
2. High Sulfur 

3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the stack/chimney. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the stack/chimney. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the stack/chimney. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on stack/chimney. 
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FIGURE 5-80: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

Have you checked to see that fly ash reinjectionN „ 
lines are not plugged? 

Check for plugged fly ash reinjection lines. 

Have you checked ID fan dampers, ID fan inl^t 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes anc 
fan speed to balance gas flow through chimney. 

ID 

„Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan nl^ 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, arid 
FD fan speed to balance air flow. 

Operational 

See next page for Coal Quality Section. 

Coal Quality 
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FIGURE 5-80 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can res 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because th 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

Ult. 

ey 
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FIGURE 5-81: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

n|ot     Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
"« FD fan speed to balance airflow. 

,Y 

Have you checked the velocity of gas flow through^ 
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone. 

Y 

Have you checked to see that fly ash reinjectionN 
lines are not plugged? 

Check and adjust the fly ash reinjection lines and if plugged 
they should be rodded open. 

1 N Have you checked ID fan dampers, ID fan inlet IN »   Check and adjust ID fan dampers, ID fan inlet vanes anc ID 
vanes, and ID fan speed? fan speed to balance gas flow through chimney. 

Y 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 5-81 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smcke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 5-82: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Diagnosing Excess Paniculate Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through» 
the cyclone dust collector? 

Check and adjust velocity of gas flow through cyclone. 

Have you checked to see that fly ash reinjecti^nNL^. Check and adjust the fly ash reinjection lines and if plugged 
lines are not plugged? they should be rodded open. 

Have you checked ID fan dampers, ID fan inlet 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

IY 
T 

N Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

i 
T 
Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nlft, 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow.                                       i 

Y 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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FIGURE 5-82 (CONT'D): PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For Diagnosing Excess Paniculate Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 
2. High Ash 
3. Low Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 



USACERL TR 97/14, Vol 2 E101 

FIGURE 5-83: PULVERIZED COAL TROUBLESHOOTING LOGIC DIAGRAM 

For SQ> Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through, 
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone. 

lines are not plugged? 
Have you checked to see that fly ash reinjectipnN „   Check and adjust the fly ash reinjection lines and if plugged 

they should be rodded open. 

Have you checked ID fan dampers, ID fan inlet 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes and, ID 
fan speed to balance gas flow through chimney. 

IY 
T 

N 
• i Have you checked to see that the boiler is 

operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? IfL 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

I 

1. High Sulfur (See Appendix A 
For Test Methods) 

Coal Quality 

High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the 
combustion of sulfur in the coal. 
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Appendix F: Atmospheric Fluidized Bed 
Boiler System Descriptions and 
Troubleshooting Diagrams 

This TSG Appendix deals with identifying and solving potential coal quality-related 
problems that can be encountered in underfeed stoker-fired boiler systems. A 
general description of this system is included, but is limited to describing the major 
components that make up a complete Atmospheric Fluidized Bed Combustor 
(AFBC). For those interested, more detailed descriptions are provided in reference 
11. 

This Appendix includes a generalized block flow diagram of a complete overfeed 
stoker-fired boiler system that: 

• identifies the specific components comprising the major subsystems of an 
overfeed stoker-fired boiler system 

• logically presents the flow of coal, flue gas, and ash through the system 
• helps determine the existence and location of subsystems and specific com- 

ponents comprising the system. 

Following the block flow diagram is a component/symptom table that serves to 
identify: 

• typical symptoms (problems) that may be encountered in the system 
• the various components shown in the block flow diagram affected by these 

symptoms 
• the logic diagram to determine whether the problem is due to operational 

procedures or to out-of-specification coal. 

The Troubleshooting Logic Diagrams for this Appendix are presented next. How- 
ever, before proceeding, the reader is encouraged to read Chapter 2 to understand 
the structure of each Appendix and how to apply these logic diagrams to diagnosing 
coal quality-related problems. The Glossary, List of Abbreviations, and References 
preceding the Appendixes should resolve any questions that arise regarding termi- 
nology and laboratory procedures. 
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F1 System Description 

A typical bubbling fluidized bed 
boiler is shown in Figure 6-1. 
Much of the boiler itself (often 
called a "combustor" in fluidized 
bed nomenclature) and the flue 
gas train is identical with that 
found in other solid fuel firing 
units. The boiler and convective 
backpasses are similar in design, 
with soot blowers and mechanical 
collectors used to remove en- 
trained solids. The air heater, 
ductwork, fans, and stack are 
similar to those found in other 
boilers. The differences center on 
the bottom of the combustor itself. 

Figure 6-1. Bubbling bed boiler. Combustor air enters at the bot- 
tom of the unit through a distrib- 
utor to uniformly lift (fluidize) the 
fuel and bed material. Fluidization occurs whenever air or other fluid passes 
upward through the solid particles and lifts the solids. Fluidized Bed combustion 
is becoming increasingly attractive because of several inherent advantages over 
conventional combustion systems. These advantages are added fuel flexibility, low 
NOx emissions, and better control of S02 emissions. 

The main configurations of Fluidized Bed include: bubbling bed with or without in- 
bed tubes, circulating-fluidized bed (CFB) designs with or without external heat 
exchangers, and atmospheric or elevated-pressure operation. This Appendix will be 
limited to the more common atmospheric fluidized bed combustion. In the bubbling 
bed technology, the lifting of the solids is slight; the solids "float" in the upward 
moving combustion air. These solids form a "bed" over an air distributor. As the air 
velocity increases, the bed expands more and more as the solids are lifted higher. 
At some point, the bed is lifted up and out of the combustion chamber. Circulating 
FBC's operate with this higher velocity. Figure 6-2 shows circulating bed com- 

bustor s. 
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FUEL  fEEOEflB- 

IFVW'"        '\* 

-SUTEnHEATEfl 

-HOI CYCIONE» 

-lUBULAR  AIRHEATER 

Figure 6-2. Circulating bed boiler. 

In a typical FBC unit, solid, liquid, or gaseous fuel or fuels (especially coal and solid 
waste fuels), together with inert materials (for example, sand, silica, alumina, or 
ash) and/or a sorbent such as limestone or dolomite are kept suspended (fluidized) 
through the action of the primary air distributed below the combustor floor. 

Turbulence is promoted by fluidization making the entire mass of solids behave 
much like a fluid. Improved mixing generates heat at a substantially lower and 
more uniformly distributed temperature than a stoker-fired unit or a pulverized-coal 
burner. Figure 6-3 shows the fundamental features of a typical FBC. 

F2 Block Flow Diagram 

The AFBC boiler system has been divided into 15 specific subsystems or components 
(the performance of which can be significantly impacted by coal quality), sequen- 
tially arranged to show: 
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Steam Drum • 

Hot Cyclones (2) ■ 
Coal Silo ■ 

Combustor • 

Coal Feeders (4) - 

• Secondary Superheater 
• Intermediate Superheater 
■ Primary Superheater 

■ Economizer 

Tubular Air Heater 

F.D. Fan 

Figure 6-3. Fundamental features of fluidized bed combustor. 

• coal flow through the coal handling equipment 
• limestone flow through the limestone handling equipment 
• flue gas flow through the boiler/components, flyash recycle, the induced draft 

fan, and chimney/stack 
• ash discharge to the ash hopper/pit. 

These specific components are identified in Figure 6-4. The first four components 
have been grouped collectively under a category entitled coal-handling equipment. 
The coal handling equipment includes all components that process the coal from its 
delivery on site to the fluidized bed. It includes equipment that, depending on plant 

design, may include: 

• coal reclaim systems such as belt feeders, vibrating feeders, screw feeders, and 

reciprocating feeders 
• coal feed conveyors such as belt conveyors, screw conveyors, bucket conveyors, 

redler conveyors, and chutes 
• components that store the coal such as bunkers and hoppers 
• coal feeders that transport coal to the coal hopper 

The next two components are grouped under a category called "Limestone Handling 
Equipment." The limestone handling equipment includes the Bunker where it is 
stored, and the feeder linestore. 

The next four components have been loosely grouped under the category entitled 
"Boiler/Components." Again, it includes equipment such as: 
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Delivery 

Induced 
Draft 
Fan 

Stack/ 
Chimney 

RyAsh 
Recycle 

Automatic 
Coal Reclaim 

Coal Feed 
Conveyor 

Raw Coal 
Bunker/ 
Hopper 

Coal 
FHdir 

* Bett Feeder * Belt Conveyor 
" Vibrating Feeder    * Screw Conveyor 

* Screw Feeder        * Bucket Conveyor 
* Reciprocating 

Feeder 
• Redler Conveyor 
■Chute 

COAL HANDLING EQUIPMENT 

Delivery Pneumatically 

Conveyed 

Llmeetone 
Bunker 

Llmeetone 
Feeder 

Atmoepherlc 
Ruldtaed 

Bed 

Forced 
Draft 
Fan 

LIMESTONE HANDLING EQUIPMENT 

PARTICULATES 
REMOVAL 

" Baghouse 
"Cyclone 

* Electrostatic 
Precipitator 

Boiler Tubes/ 
Water Wals 

Refractory 
Surfaces 

,      BÖTLER/ COMPONENTS 

Ash Hendling/ 
Pit 

Figure 6-4. Atmospheric fluidized bed boiler system components block flow diagram. 

forced draft fan 
the fluid bed (combustor) 
refractory surfaces 
heat transfer surfaces (boiler tubes, water walls, and baffles). 

The next two blocks represent the flyash recycle and particulate removal. 

Three particulate removal options separately or in combination will be considered: 
Mechanical Dust Collectors (cyclones), electrostatic precipitators, and baghouses. 

The next subsystem identified in the block flow diagram is the fan subsystem. 
AFBCs use a number of fans to move air and flue gas. The major fan types 
addressed in the guide include: 

• forced draft (FD) fans, which supply air to fluid bed 
• induced draft (ID) fans, which withdraw flue gas from the furnace and balance 

furnace pressure. 

All the fans can be impacted by changes in coal quality. 

The final subsystems addressed in the guide include those components supplied to 
handle ash. Specific components include the chimney/stack and the ash hopper/pit. 
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F3 Troubleshooting Logic 

The component/symptom guide table (Figure 6-5) serves to identify: 

• Typical symptoms (problems) that may be encountered in AFBC systems. 
These symptoms are arranged horizontally along the top of the table. 

• The various components shown in the block flow diagram affected by these 
symptoms. These components are listed down the left hand side of the table 
in the same logical fashion as they are arranged in the block flow diagram. 

• The location of the logic diagrams. 

The remainder of this Appendix consists of 83 logic diagrams, arranged by 
component and by all the symptoms that can affect that component. 

COMPONENT 

UOAL HANDLING EQUIPMENT   | 

Automatic Coal Reclaim       ! 3i 
1) Belt Feeder                       16-e 6-7 6-8 '6-9 I :   I   !      :   ■   : 

;•••:•  t       I 
2) Vibrating Feeder                ;e-io'6-ire-iae-i3i     i 

| l !   !   !   i   !   ■   \ 
i •      •   ! •   I • 

3) Screw Feeder                     le-n.e-isie-nle-i? i i 
i 

i I iiii 
4) Reciprocating Feeder         le'a.s'ssSols'i ! I I !      i       I 

;   ;   i i i i           ! — 
:    I ! i i i ;     j 

Coal Feed Conveyor 

1) Belt Conveyor                    *%i-Sn&^ ! i I   ;   !   ■   :   : 

2) Screw Conveyor •    •'•■•! 

6-26-6-27 6-2BI6-29I I   ! J !   ■   i   .   i   ! 

3) Bucket Conveyor •      •      •   '  • 
6-30 6-31 «-3216-33* 

i   i 
i      ! I Mill! 

4) Redler Conveyor •      •   ' •   I  • j    ! ■      t '      ! 
5) Chute 

•         •    !    • 
6-38 6-3916-40 J | I      !      ; , 

:   ■   i   i i    !    ! I i !     j j . i  i 

Figure 6-5. Atmospheric fluidized bed combustor—component system guide (part 1). 
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COMPONENT 

COAL HANDLING EQUIP.(CONTj 

Coal Feeders 

Chute *    * ■ * I 6-41 6-426-43! ' \   ■■    :    \ 

; i ■ 

■— 

Coal Bunker •:•;•!     I 
6-44i6-45|6-46l        | i     :     i 

Coal Hopper 
■•■•■•:     ' 

6-47 6-*-8 6-49 
■ 

,     ,     ,     ; 

Limestone Handling 

Limestone Bunker/Hopper •      •       • 
6-50 6-51 -6-52 1 : 

Limestone Feeder 
■' •       i 

6-53-         ! !      1      ! 

BOILER / COMPONENTS 

Boiler 
,:. : ■ 

• 
6-55 | .    I    !   : 

1) Fluidized Bed 
I • 

;     16-5&     i 1 i 1     '     !     i     i 

2) Refractory Surfaces 
• 

!         16-57! 
1      - * 
1        16-58 

•    ! 
6-59i i    ■    !    i    ! 

3) Boiler Tubes/Water Walls 1   •   I 
:         |6-60! i    14, 6*6216-63 i i     :     i     1 

4) Baffles 
1   1. 
1           Id-Mi 1 1  i 1 i • i • i • 

1           B-65ifi-flBK-«7l i    '■ 

Figure 6-5. Atmospheric fluidized bed combustor—component system guide (part 2). 

COMPONENT 

< 
I   O   /    -• 
<     ~Z./      ' 
u   3    ••'   - 
zVuVz/ 
uj   u.    O 

yo/o/cn ■' 
M 8 & 

■ =>'(£,'' rr, 
» I O Z   ,tu /(J , 

/ 

/I/ / cry 

A/ 
/r 

'1 
z 

/ uv 
/3 

ASH HANDLING 

FANS : 
1) Forced Draft 6-68 i ; i    i 6-69'        ■ !     '     ■ 

2) Induced Draft • 
6-70 

• 
6-71 i i 

6-72I6-73 
1 

i i 
■■ 

|    | ' :   1       i   : 
PARTICULATE REMOVAL 

1) 3aghouse : I    is^    I 1 6-75.       '                 ■ 1 
2) Cyclone                                 ;             .      i i 

i     ie-76! 6-77: 
• 

6-78 1         ; 
3) Electrostatic Precipitator                            ; i i     I • 

I        16-79 
•   j 

6-60! 
•   i 6-81!             ;       I 

\      ■             \ !  ! i MM 
, 

•  '■ 

1 ;          j 

: ;   !   ! ! M ; 
1) Fly Ash Recycle                                                i      I '6-82 :;■:::;              ; 

2) Ash Hopper/Pit i !       i       js-ui i      !      i      :      -      :      i 
Stack/Chimney                                              i • 

6-84 I                  !e-85          «-86.         j         !        i6-87'6-88                             !         i 

Figure 6-5. Atmospheric fluidized bed combustor—component system guide (part 3). 
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FIGURE 6-6: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked the speed of the belt feeder* Check speed of belt feeder and adjust to proper setting. 

Have you checked the alignment of all parts cjf. 
the belt feeder set-up? 

Check the alignment of all parts of the belt feeder set-up |- belts, 
idlers, take-ups, belt conveyor drives. 

Y 

Have you checked to see that each part of thej&ilt^ 
feeder set-up is firmly set? 

Check to see that each part of the belt feeder system is firimly 
set so that it will not rock or get out of alignment. 

Have you checked the belt tension? Check and adjust the belt tension. 

Do you properly and systematically lubricate the^ 
entire belt feeder system? 

Lubricate as necessary the entire belt feeder system. 

Are all idlers, drive terminals, pulleys, and belt] N  
surfaces maintained with a clean surface? 

Maintain all idlers, pulleys, drive terminals and belt surfacp 
for belt alignment and long life. 

iY 

Does the conveyor belt sag between carrying Adjust idler spacing and belt tension. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt feeder. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can rupture and wear away the belt surface. 
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FIGURE 6-7: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that large peices ofjcd&l, 
wood, or other foreign objects have not become 
lodged between the belt and the discharge 
opening onto the belt?        

Check for and remove any large pieces of coal, wood or bther 
foreign objects that may have become lodged between t(ie 
belt and discharge opening onto the belt. 

Y 

Have you checked for fine damp coal that mey 
have become packed between the belt and tip 
discharge opening onto the belt? 

Have you checked the speed of the belt? 

Y 

Have you checked to see that the belt is in 
proper working condition?  

Check for fine damp coal that may have become packed 
between the belt and the discharge opening onto the belt. 

Check and adjust the speed of the belt. 

Check to see that the belt is in proper working condition. 

NOTE: See Operational Section of Figure 6-6.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles will not be able to pass through the 
discharge opening onto the belt feeder. They can become lodged between 
the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high ash and high moisture 
content can become packed in the discharge opening and between the belt 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the be 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between the 
feeder and the discharge opening onto the belt feeder. 

feeder 

t feeder 

belt 
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FIGURE 6-8: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that coal is not spill ngN „ 

over the sides of the belt? 
Check to see that coal is not spilling over the sides of the belt 

Have you checked to see that fine moist coal s hot» 
sticking to the belt? 

Check for fine moist coal sticking to the belt. 

Have you checked to see that the belt is in gdocN ^  Check working condition of the belt, 
condition? NOTE: See Operational Section of Figure 6-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

__(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between th^ 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and between1 the belt 
feeder and the discharge opening onto the belt feeder. 

belt feeder 

belt feeder 
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FIGURE 6-9: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 

(Belt Feeder) 

Have you checked to see that fine damp coal 

not sticking to the belt? 
Check to see that fine damp coal is not sticking to the belt. 

,-Y 

Have you checked to see that coal is not spillin^L» 
over the sides of the belt? 

Check to see that coal is not spilling over the sides of th4 belt. iofth^l 

Have you checked the condition of the belt andfrhe 
conveyor belt system? 

Check the working condition of the belt. 
NOTE: See Operational Section of Figure 6-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the discharge opening onto the belt feeder. They can become 
lodged between the belt feeder and the discharge opening onto the belt feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening and between the belt feeder 
and the discharge opening onto the belt feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening and betweerj the belt 
feeder and the discharge opening onto the belt feeder. 
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FIGURE 6-10: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust intensity of vibrations to proper setting 

Have you checked for broken or worn out springs?- 
Check the condition of the springs and replace any that |are 
broken or worn out. 

Have you checked for fine damp coal packec inN ^ 
the feeder? 

Check to see that fine damp coal is not packed in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the vibrating feeder. A highly abrasive coal can therefore wear away the 
metal surfaces along the vibrating feeder discharge. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface along the vibrating 
feeder discharge. 
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FIGURE 6-11: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations? Check and adjust the intensity of vibrations to the proper setting. 

Have you checked for broken or worn out spring 
Check the condition of the springs and replace any that ^re 
broken or worn out. 

*Have you checked for fine damp coal packed in 
the feeder? 

Check for fine damp coal packed in the feeder. 

Y 

Have you checked for large rocks, wood or piecps N 
of coal lodged in the feeder? 

Check for and remove any large pieces of coal, wood, or 
foreign objects that have become lodged in the feeder. 

other 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharc e 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening ancj between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening and, between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening and 
between the vibrating feeder discharge opening and the coal feed conveyor. 
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FIGURE 6-12: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked for fine damp coal that ha:i 
accumulated or become packed around the f 
discharge?   

'eJ^ Check for fine damp coal that has become packed or has 
accumulated around the feeder discharge. 

Have you checked for wood, rocks, large coajl 
particles or other foreign obiects that may be 
obstructing coal flow from the discharge? 

Check for wood, rocks, large coal particles or other foreign 
objects that may be obstructing coal flow from the discharge. 

,Y 

Have you checked the intensity of vibrations befrlo, 
imparted by the feeder? 

Check and adjust the intensity of vibrations to the proper setting. 

Have you checked for worn or broken spring: Check for and replace any worn or missing springs. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharc e 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc between 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening jand 
between the vibrating feeder discharge opening and the coal feed conveyor. 
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FIGURE 6-13: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Vibrating Feeder) 

Have you checked the intensity of vibrations beiNg^ 

imparted by the feeder?  

Check and adjust the feeder vibration intensity to the 
proper setting. 

Have you checked for broken or worn out sp Trigs? Check and replace any broken or worn out springs. 

Have you checked for fine damp coal packec inN 
the feeder? 

Check and remove any fine damp coal packed in the feeder. 

Y 

Have vou checked for larqe rocks, wood or lalrgfel _ Check and remove any rocks,wood, large coal particles 

coal particles lodged in feeder? that may have become lodged in the feeder. 

Y 

* If this problem re 
most likely due tc 

occurs, it is 
coal quality. Operational 

■ 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects will not be able 
to pass through the vibrating feeder discharge opening onto the coal feed 
conveyor. They can become lodged between the vibrating feeder discharc 
opening and the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the vibrating feeder discharge opening anc 
the vibrating feeder discharge opening and the coal feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the vibrating feeder discharge opening 
between the vibrating feeder discharge opening and the coal feed conveyc-r. 

between 

between 

and 
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FIGURE 6-14: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Screw Feeder) 

Have you checked to see that fine damp coal 
packed in between the screw and the casing? 

iWqt Check to see that fine damp coal has not become packed 
in between the screw and the casing. 

Have you checked the speed at which the scievNs» 
turning (rotating)? 

Check and adjust the speed at which the screw 
is turning (rotating). 

Y 

Do you routinely inspect and maintain the scr3wN_^  |nspect gcrew conveyor routine|y. 
auger to ensure its proper working condition'; 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A highly abrasive coal can therefore 
away the metal surfaces of the screw feeder. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw feeder. 
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FIGURE 6-15: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Screw Feeder) 

Is the auger turned on? Turn on the auger. 

Have you checked the speed of the screw? Check and adjust the speed of the screw. 

Have you checked for large rocks, wood, pieoe&l 
of coal or other foreign objects preventing copt" 
onto the coal feed conveyor? 

ftow 
Check for and remove any large rocks, wood, pieces of coal or 
or other foreign objects preventing coal flow onto the coal feed 
conveyor. | 

Have you checked for frozen coal? Check for and dislodge any frozen coal. 

Have you checked for fine damp coal packed N^ 
between the screw and the casing? 

Check for fine damp coal that may be packed between thje 
screw and the casing. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw fefeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casinc 
surrounding the screw feeder. 
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FIGURE 6-16: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Screw Feeder) 

Is the screw auger turned on? Turn the auger on. 

r 
Have you checked the speed at which the screwNs^ 
turning (rotating)? 

Check and adjust the speed at which the screw is turning 
(rotating). 

Have you checked for large rocks, wood, piec ■&. 
coal or other foreign objects preventing coal f 
onto the coal feed conveyor? 

es. of 
aft. 

Check for and remove any large rocks, wood, pieces of cpal or 
other foreign objects preventing coal flow onto the coal feed 
conveyor.  | 

Y 

Have you checked for frozen coal? 
N 

Check for and dislodge any frozen coal. 

Have you checked to see that fine damp coal 
is not packed in between the screw and the cjasing^j between the screw and the casing. 

Check to see that fine damp coal has not become packed in 

feeder to ensure its proper working condition'' 
Do you routinely inspect and maintain the scrswN w Inspect the screw feeder and maintain it to ensure its 

proper working condition. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing s 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casir 
surrounding the screw feeder. 

feeder. 

jrrounding 
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FIGURE 6-17: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Screw Feeder) 

Have you checked the speed of the screw? 
Check to make sure the screw speed is properly set and 
remains constant. 

Have you checked to see that fine damp coal isN_^ 
not packed in between the screw and the casing? 

Check to see that the fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked for partial pluggage? 
Check for foreign objects that may be obstructing coal flcjw 
from the screw. 

il 
Have you checked for frozen coal? Check for and remove any frozen coal. 

Do you routinely inspect and maintain the sc ;eVN 
auger to ensure proper working condtions? 

Routinely inspect and maintain the screw auger to ensure 
proper working conditions. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw feeder and the casing surrounding the screw feeder. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing 
surrounding the screw feeder. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw feeder and the casing surrounding 
the screw feeder. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw feeder and the casing 
surrounding the screw feeder. 
 i FIG6-17n/1 
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FIGURE 6-18: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 
Nl 

shaft*? Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper 
speed?   

Check and adjust the speed of the eccentric shaft. 

Y 

Do you routinely lubricate the bearings, roller^, &hc! 
eccentrics? 

Lubricate bearing, rollers, and eccentrics to minimize exdess 
wear due to dust and fine material piling up on the parts. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

.(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the screw feeder and the casing. A high abrasive coal can therefore wear 
the metal surfaces on the reciprocating feed plate and along the walls of thje 
discharge opening onto the coal feed conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz -- can wear away the metal surfaces on the reciprocating plat^ 
along the walls of the discharge opening onto the coal feed conveyor. 

away 

and 
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FIGURE 6-19: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric   N 
shaft? 

Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper 
speed?   

Check and adjust the speed of the eccentric shaft. 

Y 

Do you routinely lubricate the bearings, rollerp, N 
and eccentrics? 

Lubricate bearings, rollers, and eccentrics. 

„Y 

Have you checked for fine damp coal that 
has become packed in the feeder? 

Check for and remove any fine damp coal that has 
accumulated or become packed in the feeder. 

,Y 

Have you checked for rocks, wood, large coal, 
particles or other foreign objects that have become 
lodged in the feeder? 

N Check for and remove any rocks, wood, large coal particlps 
that have accumulated or become packed in the feeder. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
packed in the discharge opening onto the coal feed conveyor. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in the discharge opening onto the coal 
feed conveyor. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening onto the 
coal feed conveyor. 
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FIGURE 6-20: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked the stroke of the eccentric 

shaft? 
Check and adjust the stroke of the eccentric shaft. 

Y 

Is the eccentric shaft operating at the proper 

speed?   
» Check and adjust the speed of the eccentric shaft. 

Y 

Have you checked for fine damp coal that has  N 
become packed in the feeder?  

Check for and remove any fine damp coal that has 
accumulated or packed in the feeder.  

Have you checked for rocks, wood, large coal   N 

particles or other foreign objects that may ha\«—- 
become lodged in the feeder?       | 

Y 

Check for and remove any rocks, wood, large coal particlbs 
that have accumulated or become packed in the feeder. 

Do you routinely lubricate the bearings, rollers, N K 

and eccentrics? 
Lubricate bearings, rollers and eccentrics as needed. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening. 
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FIGURE 6-21: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Automatic Coal Reclaim 
(Reciprocating Feeder) 

Have you checked for fine damp coal that ha^  N _ 
accumulated or become packed in the feeder? 

Have you checked for rocks, wood, large coal  N 
particles or other foreign object that may be 
obstructing coal flow?  

Check for and loosen any fine damp coal that has 
accumulated or become packed in the feeder, 

Remove any foreign objects, rocks, wood, large coal particles 
that may be obstructing coal flow. 

Y 

Have you checked the stroke of the eccentric sriafr? Check and adjust the stroke of the eccentric shaft. 

Is the eccentric shaft operating at the proper spee<#? Check and adjust the speed of the eccentric shaft. 

Do you routinely lubricate the bearings, rollerp N w 

and eccentrics? 

Routinely inspect and lubricate bearings, rollers, and eccentrics 
to minimize excess wear due to dust and fine coal piling 
upon the parts.   

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
jammed in the discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate in the discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in the discharge opening. 
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FIGURE 6-22: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Wear Of The Coal Feed Conveyor 

(Belt Conveyor) 
Have you checked the alignment of all parts of N 
the conveyor setup? 

Check the alignment of all parts of the conveyor set-up -■ 
conveyor belt, idlers, take ups, belt conveyor drives. 

Have you checked to see that each part of th 
conveyor set-up is firmly set? 

Check to see that each part of the conveyor system is finjnly 
set so that it will not rock or get out of alignment. 

I* 
N, Have you checked the belt tension? Check and adjust the belt tension. 

Y 

Do you properly and systematically lubricate 
the entire conveyor belt system? 

N 
Lubricate as necessary the entire conveyor belt system. 

Y 

Have you checked for frozen belt idlers? Check for frozen belt idlers. 

Y 

Are all idlers, drive terminals and pulleys, anc bUt» 
surface maintained with a clean surface? 

Maintain all idlers, pulleys, drive terminals, and the belt surface 
with a clean surface for belt alignment and long life. 

Y 

Does the conveyor belt sag between carrying 
idlers? 

■N 

ional 

Have you checked the belt speed?  *■   Check belt speed and adjust to proper setting. 

Y Ooerat 

• 
Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact with 
the belt conveyor. A highly abrasive coal can therefore wear away the 
belt surface. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content - clay, slate, 
sand, quartz - can rupture and wear away the belt surface. 

FIG6-22n/1 
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FIGURE 6-23: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked for large coal particles that, 
become lodged between idlers and the belt? 

Have 

Have you checked to see that the belt is in 
proper working condition? 

Have you checked the automatic coal recaim 
pluggage?   

foN 

Check for large coal particles, rocks, wood, other foreign 
that have become lodged between idlers and belt 

objects 

Check to see that belt is in proper working condition 
NOTE: See Operational Section of Figure 6-6.    

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 6-5 to identify the type of automatic coal 
reclaim system you have and follow the operational section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each ot the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can become 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centei. 
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FIGURE 6-24: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked to see that coal is not spilling w 

over the sides of the belt? 
Check for coal spilling over the sides of the belt. 

Have you checked to see that fine moist coal 
not sticking to the belt? 

isN, 
Check for moist fine coal sticking to the belt. 

Have you checked to see that the belt is in qrjodN „ 
working condition? 

Checking the working condition of the belt. 
NOTE: See Operational Section Of Figure 6-6. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

_L 
Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

__(See Appendix A 
For Test Methods) 

i become 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts e 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack on the belt or around the various parts of 1 
belt possibly damaging the belt surface or causing the belt to run off centei. 

tne 
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FIGURE 6-25: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Belt Conveyor) 

Have you checked to see that fine damp coal 

sticking to the belt?      

Have you checked to see that coal is not spill 
over the sides of the belt? 

Have you checked to see that the belt is in pr^pfei- w 

working condition?   

sHot Check to see that fine damp coal is not sticking to the belt 

ndN, Check to see that coal is not spilling over the sides 
of the belt. 

'P*. Check the working condition of the belt. 
NOTE: See Operational Section of Figure 6-6. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

e 
of the 

Excess Coarse - If the belt is overloaded and coarse coal particles spill over 
carriers, deck, and onto the return belt, the coarse coal particles can becone 
lodged between the belt and idlers. 

Excess Fines - If the belt is overloaded and fine coal particles spill over 
carriers, deck and onto return belt, fine coal particles because they can have 
a high clay and high moisture content can accumulate on the various parts < 
belt possibly damaging the belt surface or causing the belt to run off centei. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed or accumulate on the belt or around the various parts 
of the belt possibly damaging the belt surface or causing the belt to run off 
center. 

High Moisture - A high moisture coal especially if it has a high ash fines I 
content can accumulate or pack on the belt or around the various parts of the 
belt possibly damaging the belt surface or causing the belt to run off centeij. ^ 
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FIGURE 6-26: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal 
not become packed in between the screw anifl 
the casing?   

^ Check to see that fine damp coal has not become packed in 
between the screw and the casing. 

Have you checked the screw speed? 
N 

Check and adjust the speed at which the screw is turning 

Y 

Do you routinely inspect and maintain the scrswNo^ 
keep it in proper working condition? 

Perform routine inspections and maintenance to ensure that 
the screw conveyor operates properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact win 
the screw conveyor. A highly abrasive coal can therefore wear away the 
metal surfaces of the screw conveyor. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the metal surface of the screw conveyor. 
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FIGURE 6-27: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 
(Screw Conveyor) 

nece Have you checked for large rocks, wood, pi> 
coal or other foreign objects that may be prevte« 
flow of coal?   

X Check for and remove any large rocks, wood, pieces of qoal 
or other foreign objects preventing coal flow. 

H^ve you checked the speed of the screw? H heck and adjust speed of the screw. 

* H äve you checked for frozen coal? *■   Check and dislodge any frozen coal. 

Have you checked for pluggage in your automati 
boal reclaim? 

Inspect your automatic coal reclaim system for pluggage. 
Note: See Figure 6-5 to identify the type of automatic 
coal reclaim system you have and follow the operational 
section of the corresponding logic diagram for pluggage, 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casind 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 6-28: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked to see that fine damp coal 
not packed in between the screw and the casing? 

Have you checked the speed at which the scijewNst 

operating? 

Check to see that fine damp coal has not become packed in 
between the screw and the casing.   

Check the speed at which the screw is operating and adjjjst to 
the proper setting. 

Have you checked for frozen coal? Check for and dislodge frozen coal. 

Have you checked the coal feed rate to the screN, 
conveyor? 

Check and adjust coal feed rate from you automatic coal •eclaim. 

Do you routinely inspect and maintain the scrswN ^ 
feeder to ensure its proper working conditiony 

Perform routine inspections and maintenance to ensure 
that the screw conveyor operators properly. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 

surrounding it. 
FIG6-28n/1 
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FIGURE 6-29: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Screw Conveyor) 

Have you checked the speed of the screw? Check and adjust the speed of screw to the proper setting 

Have you checked to see that fine damp coal isN | 

not packed in between the screw and the casing? 

N 

Keep fine damp coal from packing between the screw and 
the casing. 

Y 

Have you checked for partial pluggage? 
Check for foreign objects that may be affecting coal flow jrom 
the screw. 

w 
N 

Check for and remove frozen coal. Have you checked for frozen coal? 

N 

Do you routinely inspect and maintain the scr swN 
conveyor to ensure proper working condition'1 

Perform routine inspections and maintenance to ensure tlpat 
the screw conveyor operates properly.  

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 

2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can become 
lodged between the screw conveyor and the casing surrounding it. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can become packed in between the screw conveyor and the casing 
surrounding it. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can accumulate or pack in between the screw conveyor and the casing 
surrounding it. 
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FIGURE 6-30: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear In The Coal Feed Conveyor 
(Bucket Conveyor) 

Do you start the elevator with buckets empty 

Do you stop the elevator after the buckets ar|  IN r 

free of material? 

Elevators should be started with buckets empty. 

Stop elevators only after the buckets are empty of coal. 

Are you feeding coal to the elevator at a unifcWN^  Coal should be fed to elevator at a uniform rate within rated 
rate within rated capacity? *|   capacity.  

Y 

Do you inspect chains regularly? 

Inspect chains regularly for wear on the side bar inner faoes, -• 
wear indicates spracket misalignment -- loose pins, miss ng 
cotters and roller wear. Such conditions should be corrected 
immediately. __ 

Do you operate conveyor during prolonged 
shutdowns? 

Elevators should be operated frequently to avoid freezing and 
take-ups should be loosened to subsequently avoid und je 
tension on chains. 

Have you checked the belt for proper alignm Check the belt for proper alignment. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Abrasion 
2. Relative Free Quartz 

3. High Ash 

_(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact witi 
the bucket conveyor. A highly abrasive coal can therefore wear away chain 
joints and bucket linings. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segreg ated 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz -- can wear away the chain joints and bucket linings. 
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FIGURE 6-31: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Bucket Conveyor) 

Have you checked for fine damp coal accumulating 

or packing between the buckets and the belt'' 

Have you checked for fine coal or coarse 
coal packing in buckets? 

Check to see that fine damp coal is not accumulating or 
packing between the buckets and the belt. Adjust bucke: 
so as to provide spacing between bucket and belt. 

Check for and remove any coal - coarse or fine - that have 
become packed or lodged in the bucket. 

Are you feeding coal to the bucket at a uniform N ^ 
rate within rated capacity?     

t Y 

Coal should be fed to bucket at a uniform rate within ratep 
capacity.   

Have you checked to see that the buckets anj_N^ Check t   see that buckets are secure|y fastened to chain Lr belt, 
securely fastened to belt or chain? | | _ | 

Y 

Have you checked your automatic coal reclai n Wr^ 
pluggage? 

Y 

Check your automatic coal reclaim for pluggage 
NOTE: See figure 6-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Section 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 
. «. 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become wedged between the bucket and belt 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 6-32: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity Of The Coal Feed Conveyor 
(Bucket Conveyor) 

Have you checked for fine damp coal accumdilafipq 
or packing between the buckets and belt and] in ihr 
buckets? 

Check to see that fine damp coal is not accumulated or packing 
between the buckets and the belt and in buckets. 
Adjust bucket so as to provide spacing between bucket and belt. 

Are you feeding coal to the buckets at a uniformN ^ 

rate within rated capacity? 

Y 

Have you checked to see that the buckets are|   N ^ 
securely fastened to chain or belt? 

Have you checked the belt for proper alignment? •" 

Coal should be fed to buckets at a uniform rate within rat^d 
capacity. 

Check to see that buckets are securely fastened to chain or belt. 

Check to see that the belt is in alignment with the idlers. 

Are you missing any buckets? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

— Inspect conveyor and replace any worn or missing brackets 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become wedged between the bucket and belt 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 6-33: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

Erratic Feeding From The Coal Feed Conveyor 

(Bucket Conveyor) 

Have you checked for fine damp coal 
accumulating or packing between the bucket 
and the belt? 

Y 

Have you checked for fine or coarse coal pacJ 
in the buckets?   

ke^L 

Check to see that fine damp coal is not accumulating or packing 
between the belt and the buckets. Adjust buckets to proyide 
spacing between the bucket and the belt,  

Check for fine or coarse material that may be packed in 
the buckets. 

Are you feeding coal to the buckets at a uniforrrN 

rate within rated capacity?   

Coal should be fed to the buckets at a uniform rate withir 
rated capacity. 

Have you checked to see that the buckets are 
securely fastened? 

Check to see that all buckets are secure. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

belt 
Excess Coarse - Coarse coal particles and other foreign objects can clog the 

receiving hopper (boot) and can become wedged between the bucket and I 
causing trouble with attachment bolts. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between buckets and the belt resulting in prying the bucket from the belt. 
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FIGURE 6-34: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Wear Of The Coal Feed Conveyor 
(Redler Conveyor) 

Do you start the conveyor when it is empty? 
N Conveyor should be empty when started. 

„Y 

Do you stop the conveyor when it is empty? Conveyor should be stopped only when empty. 

Y 

Do you operate the conveyor during prolonged N K 

shutdown? 

Where operation is seasonal or long shutdown periods occur 
empty equipment should be operated awhile at regular 
intervals to keep all working parts turning freely.  

Have you checked the speed of the redler? Check the speed and adjust to proper setting. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

t 
1. Abrasion 
2. Relative Free Quartz 
3. High Ash 

__(See Appendix A 
For Test Methods) 

Abrasion - Abrasion is the sandpaper effect of particles moving in contact wit. n 
the redler conveyor. A highly abrasive material can wear away chain, 
skeleton flights and links. 

Relative Free Quartz (RFQ) - The RFQ value represents the amount of segregjate 
quartz particles in coal and is used to evaluate a coal's abrasiveness. 

High Ash - A high ash coal having a high impurities content -- clay, slate, 
sand, quartz - can wear away the chain, skeleton flight and links. 
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FIGURE 6-35: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Redler Conveyor) 

flights? 

Have you checked to see that fine damp coal    N     Ch    k t th t fi     damp coa| has not become packed 
has not become packed between the skeleto T ,. ^ r        > 

between the skeleton flights. 

Have you checked to see that coal is being fed fet a 

uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate within 
rated capacity. 

Have you checked to see that coarse material --N ^ 
rocks, wood, -- have not become lodged between" 
the duct and the skeleton flight chain? 

Check to see that coarse material -- rocks, wood, etc.-- have 
not become lodged between the duct or tube and the skeleton 
flight chain. 

Have you checked your automatic coal reclaim 
pluggage?   

i Hör 

Y 

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 6-5 to identify the type of automatic coal 
reclaim system you have and follow the Operational Sectiorfi of 
the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become placked 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 6-36: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked for fine damp coal that ha» N 
become packed in between the skeleton flights?" 

Check to see that fine damp coal has not become packec 
between skeleton flights. 

Have you checked to see that coarse material -M 
rocks, wood, frozen coal - has not become lopged" 
between the duct and the skeleton flight? 

Check to see that coarse material - rocks, wood, frozen coal 
has not become lodged between the duct and the skeleton flights. 

„Y 

Have you checked to see that coal is being fedkta 
uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate withirj rated 
capacity. 

Y 

Have you checked the speed of the redler? Check the speed and adjust to the proper setting. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton flight chain 

and the duct. 
Excess Fines - Fine coal because it can have a high clay and high moisture 

content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 6-37: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Redler Conveyor) 

Have you checked that fine damp coal has not N ». 
become packed between the skeleton flights'' 

Check to see that fine damp coal has not become packed 
between skeleton flights. 

Have you checked to see that rocks, wood, large 
coal particles have not become lodged betwgerr 
the duct and the skeleton flights? 

Check to see that rocks, wood, large coal particles 
have not become lodged between duct and skeleton flights. 

JL 
Have you checked to see that the coal is beir 
fed at a uniform rate within rated capacity? 

Check to see that coal is being fed at a uniform rate 
within rated capacity. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
receiving hopper (boot) and can become lodged between the skeleton fligljit chain 
and the duct. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the receiving hopper (boot) and accumulate or become packed 
between and around the skeleton flight, links, chain, and the duct. 
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FIGURE 6-38: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feed Conveyor 

(Chute) 

Have you checked for large rocks, wood, pieces of Remove any large rocks, wood, pieces of coal, frozen coel or any 
coal, frozen coal or other foreign objects prevjenNqjj 0tner foreign objects that may be preventing coal flow out] of the 
coal flow out of the chute? chute 

Have you checked for fine damp coal that maj/ IflAve Remove any fine damp coal that may have accumulated or 
accumulated or become packed in the chute?      *" become packed in the chute. 

Y 

Have you checked your automatic coal reclaim ffislr^ 

pluggage?   

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 6-5 to identify the type of automatic coäl 
reclaim system you have and follow the Operational Sectipn 
of the corresponding logic diagram for pluggage. 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

i 
1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 
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FIGURE 6-39: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Coal Feed Conveyor 
(Chute) 

Have you checked for ratholing? 

Have you checked for partial pluggage? 

Check for moist fine coal packed against the walls of the chute. 
 I 

Check to see that foreign objects are not slowing the flow) of 
coal out of the chute. 

Have you checked for frozen coal? 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Check for frozen coal that may be slowing the flow of coal 
out of the chute. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 6-40: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feed Conveyor 
(Chute) 

Have you checked for damp fine coal that ha|s 
become packed along chute walls or at the 
discharge end? 

Check for fine damp coal that has accumulated along 
walls or at the discharge end. 

chute 

Y 

Have you checked for rocks, wood, large coe I   ^ 
particles or other foreign objects that may be - 
obstructing coal flow from the chute? 

Check for wood, rocks, large coal particles or other foreic n 
objects that may be obstructing coal flow from the chute, 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 

discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 6-41: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Coal Feeders 

(Chute) 

Are there large rocks, wood, pieces of coal, 
frozen coal or other foreign objects prevents 
coal flow out of chute? 

Y 

Have you checked for pluggage in the coal 
bunker? 

Y 

Have you checked for pluggage in you coal ffeit 
conveyor? 

Have you checked your automatic coal reclaim ffislr^ 

pluggage?   

Remove frozen coal or any foreign objects so coal flows 
freely from chute. 

Check for pluggage in the bunker. 
NOTE: See Operational Section of Figure 6-44. 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 6-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Check for pluggage in the automatic coal reclaim. 
NOTE: See figure 6-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

" If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the chute discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the chute discharge opening. 
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FIGURE 6-42: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In the Coal Feeder 
(Chutes) 

Have you checked for fine damp coal that has 
become packed along the walls in the chute? 

Check for fine damp coal that has become packed along 
walls of the chute. 

the 

Have you checked for coarse material -- rocki  
wood, frozen coal, - that is obstructing flow fiföm 
the chute? 

N Check for coarse material -- rocks, wood, frozen coal -- and 
other foreign objects that are obstructing flow from the chutes. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut« 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chute 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 

discharge opening. 
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FIGURE 6-43: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Feeder 
(Chutes) 

Have you checked for wood, large rocks, pieced 
of coal, or foreign objects preventing coal flow 
out of the chute? 

Check for and remove any large rocks, wood, pieces of cbal or 
any other foreign objects preventing coal flow out of the chutes. 

Y 

Have you checked for fine damp coal that mayjMss 
packed or accumulated in the chute? 

Check for and remove fine damp coal that may have packed 
or accumulated in the chute. 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
chute discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut« 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along chute walls and clog the chut^ 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate alongs chute walls and clog the chute 
discharge opening. 
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FIGURE 6-45: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity In The Bunker 

Have you checked for fine damp coal that has  N 
become packed along the bunker walls? 

Remove fine damp material that has become packed aloijg the 
walls of the bunker. 

Have you checked for coarse material -- rock», N ^ 
wood, etc, - or foreign objects that are obstructing 
flow from the bunker? 

Remove any coarse material that may be obstructing flow from 
bunker. 

Y 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the I 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the I 

discharge opening. 

!bunker 

!bunker 
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FIGURE 6-46: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Bunker 

Have you checked for damp fine coal that has 
become packed along the bunker walls? 

Check for fine coal that has accumulated or become packed 
along the bunker walls. 

Have you checked for rocks, wood, or large codtl 
particles that may be obstructing coal flow? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be obstructing coal flow from the bunkej, 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

__(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
bunker discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along bunker walls and clog the burjker 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along bunker walls and clog the bunker 

discharge opening. 
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FIGURE 6-47: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Pluggage In The Coal Hopper 

Does the hopper have a cut-off gate? Check to see that the gate is completely opened and sec jred. 

N 

Have you checked for large rocks, wood, piecejjof 
coal, that are preventing coal flow onto the g 'ate? " 

Check for and remove large rocks, wood, pieces of coal tjhat 
are preventing coal flow onto the grate. 

Y 

Have you checked for pluggage in the coal 
feeder? 

N   I Check for pluggage in the coal feeder, 
*" NOTE: See Operational Section of Figure 6-41. 

Y 

Have you checked for pluggage in the coal 
bunker? 

Check for pluggage in the coal bunker. 
NOTE: See Operational Section of Figure 6-44. 

Have you checked for pluggage in you coal leaMl fc 

conveyor? 

Check for pluggage in the coal feed conveyor. 
NOTE: See figure 6-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

Y 

Have you checked your automatic coal recla m N)^ 

pluggage?   

Check your automatic coal reclaim for pluggage. 
NOTE: See figure 6-5 to identify the type of coal feed 
conveyor you have and follow the Operational Section of 
corresponding logic diagram for pluggage. 

the 

* If this problem reoccurs, it is 
most likely due to coal quality. Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can clog the hopper discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can clog the hopper discharge opening. 
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FIGURE 6-48: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

Insufficient Capacity In The Coal Hopper 

Have you checked the level of coal in the horW|!?J Check the level and fill the hopper with coal. 

Does the hopper have a cut-off gate? 
Check to see that the cut-off gate has been opened completely 
and is in a secure position. 

Have you checked for damp fine coal sticking t<^ „ 
the hopper walls obstructing coal flow? 

Check for fine damp coal sticking to the hopper walls 
obstructing coal flow. 

Have you checked for rocks, wood, or large coäll fc 

particles or foreign objects preventing coal flow? 
Check for rocks, wood, large coal particles or other foreign 
objects that may be preventing coal flow? 

N 

* If this problem reoccurs, it is 
most likely due to coal quality. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Ash - A high ash coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopper 

discharge opening. 
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FIGURE 6-49: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Coal Hopper 

Have you checked for damp fine coal sticking to^ m 

the hopper walls? 
Check for fine damp coal sticking to the hopper walls. 

Have you checked for rocks, wood, or large (foäfll K 

particles or foreign objects? 

Check for rocks, wood, large coal particles or other foreign 
objects that may be obstructing coal flow.  

Is the hopper cut-off gate securely oper ? 
N  »- Check to see that the hopper cut-off gate has been secur1 

opened. 

sly 

N 

* If this problem r< 
most likely due t 

soccurs, it is 
3 coal quality. Operational 

• Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Coarse 
2. Excess Fines 
3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Excess Coarse - Coarse coal particles and other foreign objects can clog the 
hopper discharge opening. 

Excess Fines - Fine coal because it can have a high clay and high moisture 
content can pack or accumulate along hopper wall and clog the hopper 

discharge opening. 
High Ash - A high ash coal because it can have a high clay and high moisture 

content can pack or accumulate along hopper wall and clog the hopp 
discharge opening. 

High Moisture - A high moisture coal especially if it has a high ash fines 
content can pack or accumulate along hopper wall and clog the hopp 

discharge opening. 

■er 
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FIGURE 6-50: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage In The Limestone Bunker/Hopper 

Have you checked for damp limestone that hfesN m 

become packed along the bunker walls? 
Check for any damp limestone that has accumulated or qecome 
packed along the bunker/hopper walls. 

Have you checked for rocks, wood, or large 
particles that may be obstructing limestone fljjw? 

Check for rocks, wood, large particles or other foreign 
objects that may be obstructing limestone flow from the bjunker. 
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FIGURE 6-51: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity From The Limestone Bunker/Hopper 

Have you checked for damp limestone that hgsl 
become packed along the bunker walls? 

Check for any damp limestone that has accumulated or blecome 
packed along the bunker/hopper walls. 

Have you checked for rocks, wood, or large 
particles that may be obstructing limestone flow? 

Check for rocks, wood, large particles or other foreign 
objects that may be obstructing limestone flow from the bunker. 

Have you checked the limestone feeder 
for correct operation? 

Check the limestone feeder for correct operation. 
See figure 8-53 and follow the diagram for limestone feecjer. 
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FIGURE 6-52: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erratic Feeding From The Limestone Bunker/Hopper 

Have you checked for damp limestone that hasN 
become packed along the bunker walls? 

Check for any damp limestone that has accumulated or become 
packed along the bunker/hopper walls. 

N J Check for rocks, wood, large particles or other foreign Have you checked for rocks, wood, or large 
particles that may be obstructing limestone flbw?    | objects that may be obstructing limestone flow from the bjunker. 

Have you checked the limestone feeder 
for correct operation? 

Check the limestone feeder for correct operation. 
See figure 6-53 and follow the diagram for limestone feeder. 
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FIGURE 6-53: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Pluggage Of The Limestone Feeder 

Have you checked for damp limestone that hgsi 
become packed in the feede-? 

Check for and remove any damp limestone that has accumulated 
or become packed in the feeder. 

Y 

Have you checked for rocks, wood, or large 
particles that may be obstructing limestone fl{w? 

Check for rocks, wood, large particles or other foreign 
objects that may be obstructing limestone flow from the feeder. 
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FIGURE 6-54: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Boiler) 

Have you checked to see that the boiler is 
operating at the excess air level recommendecLnjL». 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked the FD fan speed, FD fan |nl< 

vanes and FD fan dampers? 

Check and adjust FD fan dampers, FD fan inlet vanes anp 
and FD fan speed for balanced airflow through the grates. 

Y 

Have you checked for pluggage of the fluid bpdN 

air ports?   

Check and unclog fluid bed port holes. 

1 Y 

Have you checked the ID fan inlet vanes, ID h 
dampers, and ID fan speed? 

inN  p. 
Check and adjust ID fan inlet vanes, ID fan dampers and 
ID fan speed to balance gas flow through chimney. 

Y 

Operational 

Coal Quality 

1 

See next page for Coal Quality Section. 



F56 USACERLTR97/14,Vol2 

RE 6-54 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Insufficient Capacity And Inability To Meet Load 

See operational section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. Low Heating Value 
2. Low Volatile Matter 
3. High Fixed Carbon 
4. High ASH 
5. Excess Coarse 
6. Excess Fine 
7. Low Moisture 

(See Appendix A 
For Test Methods) 

Low Heating Value - If the coal is lower in heating value more will need to be 
burned to meet demand which can lead to increase operation and maintenance of 
storage and handling equipment. 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

High Ash - If excessive ash particles become thick on the fluid bed grate 
to seriously restrict air flow through the grate and fuel bed making it 
difficult for air flow. 

Excess Coarse - Coarse coal tends to segregate in coal conveying equipment and 
hoppers. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large masses 
(Clinkers) interfering with uniform airflow through the grate and fuel bed 
making it difficult for air flow. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 6-55: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Reduced Boiler Efficiency 

Have you checked to see that the boiler is        », 
operating at the excess air level recommende^-ey-»- 
the manufacturers? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan irletN fc 

vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajnd 
FD fan speed for balanced air flow through the grates. 

Have you checked the velocity of the gas flow 
through the cyclone? 

Check and adjust the velocity of gas flow through the cyclone 

Have you checked to see that fly ash reinjecticpn N 
lines are not plugged? 

Check and unplug any reinjection lines. 

Have you checked ID fan dampers, ID fan inleL_NLj Inspect and adjust ID fan dampers, ID fan inlet vanes, ID 
vanes and ID fan speed? speed to balance gas flow through chimney. 

Y Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. Low Volatile Matter 
2. High Fixed Carbon 
3. Excess Fine 
4. Low Moisture 

(See Appendix A 
For Test Methods) 

Low Volatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace high combustible losses can occur. 

Excess Fines - Too many fines can cake (agglomerate) or fuse into large massep 
(Clinkers) interfering with uniform airflow through the fluid bed grate. 

Low Moisture - Dry coal can get entrained and carried out with the combustion 
gases resulting in high combustion losses. 
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FIGURE 6-56: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Boiler Components 

Have you checked to see that the boiler is 
operating at the excess air level recommendeUaJt» 
the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked the FD fan speed, FD fan 

vanes and FD fan dampers?  

nld Check and adjust to FD fan dampers, FD fan inlet vanes and 
and FD fan speed to balance air flow through the grates. 

Operational 

Coal Quality 
JL 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit. 

High Ash - Ash high in clays and shale can react during the combustion process 
to form a corrosive deposit. 

Excess Fines - Fines high in ash -- clay and shale -- can react during the 
combustion process to form a corrosive deposit. 
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FIGURE 6-57: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan ijileN „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Operational 

]       Compare Each of the Following Coal Quality 

i        Characteristics with Contract Specifications 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on refractory surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on refractory surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on refractory surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium -- can react during the 
combustion process to form a corrosive deposit on refractory surfaces 
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FIGURE 6-58: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of The Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan ipleN 
vanes and FD fan speed? 

Y 

Have you checked the velocity of the 
fluid bed airflow? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow through the grates. 

Check and adjust the air velocity. 

Have you checked the amount of sand, 
silica that is being used in the fluid bed? 

Y 

Adjust amount of inert material being used in the fluid beti 

Operational 

Coal Quality 

See next page for Coal Quality Section 



USACERLTR97/14,Vol2 F61 

RE 6-58 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Erosion Of Refractory Surfaces 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quart£ 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flu 
gas can impinge on refractory surfaces eventually wearing away these surfaces. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with refractory surfaces eventually 
wearing away these surfaces. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with refractory surfaces eventually wearing away these surfaces. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with refractory surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with refractory surfaces eventually wearing away 
the surface. 
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FIGURE 6-59: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging/Spalling Of Refractory Surfaces 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inlefrl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow through the grates. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatuie- 
(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coals with a low ash fusion temperature can 
accumulate on refractory surfaces for a sufficient time to become plastic 
or liquid; the resulting deposit will be a coarse fused mass. 
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FIGURE 6-60: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan i£JeN_ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, afid FD 
fan speed for balanced air flow through the grates. 

Operational 

Compare Eacn of the Following Coal Quality 

Characteristics with Contract Specifications 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on heat transfer surfaces. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on heat transfer surfaces. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on heat transfer surfaces. 

Excess Fines - Fines high in ash -- sodium and potassium - can react during 
combustion process to form a corrosive deposit on heat transfer <••,H 

the 
surfaces 
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FIGURE 6-61: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
[ operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan ipldN 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, afid FD 
fan speed for balanced air flow. 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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FIGURE 6-61: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the FollowingJDoal Quality 

Characteristics with Contract Specifications 

1. High Relative Free Quartz 

2. High Ry-Ash Erosivity 
3. High Ash 
4. Excess Fines 

5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on heat transfer surfaces eventually wearing away these 

surfaces. 
High Fiy-Ash Erosivity - Coal ash in the form of fly ash suspended in the 

combustion gases can readily come in contact with heat transfer surfaces 

eventually wearing away these surfaces. 

High Ash • Ash suspended in the combustion gases can readily ccme in contact 
with heat transfer surfaces eventually wearing away these surfaces. 

Excess Fines • Fine coal suspended in the combustion gases can readily come in 
contact with heat transfer surfaces eventually wearing away these surfaces. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with heat transfer surfaces eventually wearing away 

the surface. 
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FIGURE 6-62: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Slagging Of Heat Transfer Surfaces 

(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is operating' 
at the excess air level recommended by the -' 
manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan inletN fc 

vanes, and FD fan speed? 
Inspect and adjust FD fan dampers, FD fan inlet vanes, a,nd FD 
fan speed for balanced air flow. 

Are you operating sootblowers at cycles frequejtöL» 
enough to keep ash from building up? 

Increase sootblowing cycles. 

U Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperatuie- (See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature- Coal with a low ash fusion temperature can j 
accumulate on heat transfer surfaces for a sufficient time to become plastic 
or liquid. The resulting deposit will be a coarse fused mass. Coal-ash slag 
does not conduct heat readily and thus decreases the amount of heat reaching 
wall tubes, lowering the quantity of steam produced. 
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FIGURE 6-63: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Boiler Tubes and Water Walls) 

Have you checked to see that the boiler is 
operating at the excess air level recommendeji 
by the manufacturer?  

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inletN 

vanes, and FD fan speed? 
Inspect and adjust FD fan dampers, FD fan inlet vanes, ajnd FD 
fan speed for balanced air flow. 

Are you operating sootblowers at cycles freqiifldl!_ |ncrease sootblowing cycles, 
enough to keep ash from building up? 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Ash Fusion Temperati 

2. High Free Alkalies 
(See Appendix A 
For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on tube surfaces, insulating the metal so that not enough heat is 
transfered to raise the stream temperature to design level. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 
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FIGURE 6-64: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Baffles 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

vanes and FD fan speed? 
Have you checked FD fan dampers, FD fan inlefrl m Inspect and adjust FD fan dampers, FD fan inlet vanes, aid FD 

fan speed for balanced air flow. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the baffles. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the baffles. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the baffles. 

Excess Fines - Fines high in ash -- sodium and potassium - can react during the 
combustion process to form a corrosive deposit on baffles. 
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FIGURE 6-65: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Heat Transfer Surfaces 

(Baffles) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

LY 

Have you checked FD fan dampers, FD fan inlefl K 

vanes and FD fan speed? 
Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

Operational 

Coal Quality 

See next page for Coal Quality Section 



F70 USACERLTR97/14,Vol2 

RE 6-65 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Erosion Of Heat Transfer Surfaces 
(Baffles) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart; 

2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

_(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on baffles eventually wearing away the surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the baffles eventually wee 
away the surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with baffles eventually wearing away the surface. 

Excess Fines - Fine.coal suspended in the combustion gases can readily come in 
contact with baffles eventually wearing away the surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with baffles eventually wearing away the surface. 

ring 
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FIGURE 6-66: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Slagging Of Heat Transfer Surfaces 
(Baffles) 

Have you checked to see that the boiler is opäratjnc' 
at the excess air level recommended by the 
manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inletN m 

vanes, and FD fan speed? 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. I 

Are you operating sootblowers at cycles frequeröL». 
enough to keep ash from building up? 

Increase sootblowing cycles. 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Ash Fusion Temperatuie- (See Appendix A 
For Test Methods) 

Operational 

Coal Quality 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles for a sufficient time to become plastic or liquid; the 
resulting deposit will be a coarse fused mass. 
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FIGURE 6-67: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Fouling Of Heat Transfer Surfaces 
(Baffles) 

Have you checked to see that the boiler is op äratinc" 
at the excess air level recommended by the " 
manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan irletN fc Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
vanes, and FD fan speed? fan speed for balanced air flow. 

Are you operating sootblowers at cycles freqLisiöL^. 
enough to keep ash from building up? 

Increase sootblowing cycles. 

Y 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

j_ 

1. Low Ash Fusion Temperati 

2. High Free Alkali 
^(See Appendix A 

For Test Methods) 

Low Ash Fusion Temperature - Coal with a low ash fusion temperature can 
accumulate on baffles forming dense, adherent layers which can be difficu 
remove except by manual cleaning. 

High Free Alkalies - Alkalies, specifically sodium and potassium, join with 
other elements in combinations that produce low ash fusion temperatures. 

tto 
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FIGURE 6-68: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 

(Forced Draft Fan) 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

n"ri 
Inspect and adjust FD fan dampers, FD fan inlet vanes, aipd 
FD fan speed to balance air flow through grates. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 
2. High Ash 

(See Appendix A 
For Test Methods) 

High Moisture - Moisture impacts the airflow rate -- a coal quality factor 
influencing fan capacity - indirectly via its impact on heat rate. 

High Ash - Ash impacts the airflow rate -- a coal quality factor influencing fan 
capacity -- indirectly via its impact on heat rate. 
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FIGURE 6-69: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking Around The Forced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan inleN m 

vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a id FD 
fan speed for balanced air flow. 

Y 
Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smcjke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unburned carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 6-70: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Insufficient Capacity And Inability To Meet Load 
(Induced Draft Fan) 

Have you checked ID fan dampers, ID fan inlet 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

Have you checked the velocity of the gas flow   N ,.   Check and adjust the velocity of the gas flow through 
through the cyclone dust collectors? the cyclone dust collectors. 

IY 

Have you checked fly-ash reinjection lines for 
pluggage? *■   Check forflyash reinjection lines pluggage. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Moisture 
2. High Ash 

(See Appendix A 
For Test Methods) 

High Moisture - Coal moisture has a significant impact on ID fan capacity since 
it adds directly to flow rate and decreases the overall density of the gas due 
to the low molecular weight of water vapor. 

High Ash - A high ash coal can impact the composition, temperature and pressure 
of the gas entering the ID fan. 
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FIGURE 6-71: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nl« 
Inspect and adjust FD fan dampers, FD fan inlet vanes, aipd 
FD fan speed to balance air flow. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the induced draft fan. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the induced draft fan. 

High Ash - Ash high in sodium and potassium can react during the combustion 
process to form a corrosive deposit on the induced draft fan. 

Excess Fines - Fines high in ash -- sodium and potassium - can react during th^ 
combustion process to form a corrosive deposit on induced draft fan. 



USACERLTR97/14,Vol2 F77 

FIGURE 6-72: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*  Check and adjust the air supply to the boiler. 

Y 

Have you checked ID fan dampers, ID fan inlel „ 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes anc 
fan speed to balance gas flow through chimney. 

ID 

Have you checked FD fans dampers, FD fan nl^ 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, ajid 
FD fan speed to balance air flow. 

Y 

Have you checked the velocity of the gas flow] N_ 
through the cyclone dust collectors? 

Adjust the velocity of the gas flow through the cyclone 
dust collectors. 

Have you checked to see that fly ash reinjecti6nN_J Check for p|ugged reinjection ,ineSi 

lines are not plugged? 

Operational 

Coal Quality 

See next page for the Coal Quality Section. 
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RE 6-72 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Smoking From The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smcjke. 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 
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FIGURE 6-73: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion Of The Induced Draft Fan 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked ID fan dampers, ID fan inl^t 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan Inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nl=t     Inspect and adjust FD fan dampers, FD fan inlet vanes, afid 
™ »I FD fan speed to balance air flow through grates. 

Y 

j Have you checked the velocity of the gas flow 
'through the cyclone dust collectors? 

N J Adjust the velocity of the gas flow through the cyclone 
dust collectors. 

Have you checked to see that fly ash reinjectionN J Check for p|Ugged reinjection lines, 
lines are not plugged? 

Operational 

Coal Quality 

See next page the Coal Quality Section. 
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RE 6-73 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Erosion Of The Induced Draft Fan 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart; 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on the induced draft fan eventually wearing away the metal 
surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the induced draft fan 
eventually wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with induced draft fan eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with induced draft fan eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the induced draft fan eventually wearing away 
the metal surface. 
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FIGURE 6-74: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout From The Paniculate Removal System 
(Baghouse) 

Do you clean the bags periodically? 

,-Y 

N      Clean bags periodically so as to maintain the maximum 
pressure drop across the baghouse at the design point. 

Have you checked ID fan dampers, ID fan inlqt 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes ancj ID 
fan speed to balance gas flow through chimney. 

JLL 
Have you checked FD fans dampers, FD fan nlet 
vanes, and FD fan speed? '       ■" 

Inspect and adjust FD fan dampers, FD fan inlet vanes, afid 
FD fan speed to balance air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*| Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page the Coal Quality Section. 
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RE 6-74 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Carbon Burnout From The Paniculate Removal System 
(Baghouse) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the f urmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 6-75: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 

(Baghouse) 

Do you clean the bags periodically? 
Clean bags periodically so as to maintain the maximum 
pressure drop across the baghouse at the design point. 

N 

vanes, and ID fan speed? 
Have you checked ID fan dampers, ID fan jnipt IN ,,,   Check and adjust ID fan dampers, ID fan inlet vanes and 

fan speed to balance gas flow through chimney. 

Y 

Have you checked FD fans dampers, FD fan nlet 
vanes, and FD fan speed?   

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed to balance air flow. 

Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the chimney. 

High Ash - Ash can get entrained in the flue gas and get carried out the 
chimney. 

Low Moisture - Dry fine coal particles can become entrained in the flue gas and 
get carried out the chimney. 
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FIGURE 6-76: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Paniculate Removal System 

(Cyclone) 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

•  Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan ipietL 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

vanes, and ID fan speed? 
Have you checked ID fan dampers, ID fan inltit N Kj|spect and adjust ID fan dampers, ID fan inlet vanes, ID fan 

I speed to balance gas flow through the chimney. 

*' 
Have you checked the gas flow through the dus^          t ^ ve|ocj   Qf the gas fl(jw {hrough thg dust co||ector 

collector? ^  I ^ | 

Operational 

Coal Quality 

See next page for Coal Quality Section 
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RE 6-76 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Carbon Burnout In The Particulate Removal System 
(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because thfey 
are easily carried out of the furmace and high combustible losses beca jse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 6-77: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Erosion In The Particulate Removal System 

(Cyclone) 

Have you checked the gas flow through the caching 
dust collector? 

Adjust the velocity of the gas flow through the cyclone 
dust collector. 

Y 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fain 
speed to balance gas flow through the chimney. 

£ 
Have you checked FD fan dampers, FD fan inleM 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y Operational 

Coal Quality 

See next page for Coal Quality Section 
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RE 6-77 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Erosion In The Particulate Removal System 

(Cyclone) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quart^ 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz'particles entrained in the flue 
gas can impinge on the cyclone and eventually wearing away the metal surface 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with the cyclone and eventual y 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with cyclone eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with the cyclone eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
readily come in contact with the cyclone eventually wearing away metal surfacjes 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with the cyclone and wear away metal surfaces. 
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FIGURE 6-78: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Excess Particulate Emissions From The Paniculate Removal System 

(Cyclone) 

dust collector? 
Have you checked the gas flow through the cycMas Adjust the velocity of the gas flow through the cyclone 

dust collector. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fafi 
speed to balance gas flow through the chimney. 

vanes and FD fan speed? 
Have you checked FD fan dampers, FD fan inlefl fc Inspect and adjust FD fan dampers, FD fan inlet vanes, aid FD 

fan speed for balanced air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*  Check and adjust the air supply to the boiler. 

Y Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. Excess Fines 

2. High Ash 
3. Low Moisture 

_(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

Hiah Ash - If excessive, ash can aet susDended in the combustion oases and aet 

Low f 
carried out the furnace. 

Moisture - Dry fine coal particles c 
and get carried out the furn 

:an get suspended in the cc 
ace. 

mbustion gases 
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FIGURE 6-79: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Carbon Burnout In The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through tre N , 
precipitator?   

Check and adjust the gas velocity through the 
precipitator.  

Have you checked the applied voltage acros^trfe' . 
collecting plates? 

Check and adjust the applied voltage to the plates. 

„Y 

Have you checked the corona? Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N m Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
vanes, and ID fan speed? speed to balance gas flow through the chimney. 

Y 

Have you checked FD fan dampers, FD fan inlefrl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, afid FD 
fan speed for balanced air flow. | 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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RE 6-79 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Carbon Burnout In The Particulate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality t 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can resjult. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses beca jse the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 6-80: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 
For Erosion Of The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through the N w 

precipitator? 
Check and adjust the gas velocity through the 
precipitator. 

Have you checked the applied voltage acrossjttM-, Check and adjust the applied voltage to the plates, 
collecting plates? 

"F 
Have you checked the corona? N _ Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

Have you checked FD fan dampers, FD fan inlefl 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. 

iL 
Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Aj Check and adjust the air supply to the boiler. 

Operational 

Coal Quality 
See next page for Coal Quality Section. 
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RE 6-80 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Erosion Of The Partlculate Removal System 
(Electrostatic Precipitator) 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Relative Free Quartz 
2. High Fly-Ash Erosivity 
3. High Ash 
4. Excess Fines 
5. Excess Coarse 
6. Low Moisture 

(See Appendix A 
For Test Methods) 

High Relative Free Quartz(RFQ) - The RFQ value represents the amount of 
segregated quartz particles in coal. The quartz particles entrained in the flue 
gas can impinge on and eventually wearing away the metal surface. 

High Fly-Ash Erosivity - Coal ash in the form of fly ash suspended in the 
combustion gases can readily come in contact with and eventually 
wearing away the metal surface. 

High Ash - Ash suspended in the combustion gases can readily come in contact 
with eventually wearing away the metal surface. 

Excess Fines - Fine coal suspended in the combustion gases can readily come in 
contact with and eventually wearing away the metal surface. 

Excess Coarse - Coarse coal particles suspended in the combustion gases can 
' readily come in contact with and eventually wearing away metal surfaces. 

Low Moisture - A very dry coal can become entrained in the combustion gases and 
readily come in contact with and wear away metal surfaces. 
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FIGURE 6-81: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Paniculate Emissions From The Paniculate Removal System 

(Electrostatic Precipitator) 

Have you checked the gas velocity through the N 

precipitator? 
Check and adjust the gas velocity through the 
precipitator. 

Have you checked the applied voltage across|jtfeL»| Check and adjust the applied voltage to the plates, 
collecting plates? 

Have you checked the corona? Check the corona strength. 

Have you checked ID fan dampers, ID fan inlet N 
vanes, and ID fan speed? 

Ispect and adjust ID fan dampers, ID fan inlet vanes, ID fan 
speed to balance gas flow through the chimney. 

Have you checked FD fan dampers, FD fan ipleN 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, and FD 
fan speed for balanced air flow. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

»t Check and adjust the air supply to the boiler. 

Y Operational 

Coal Quality 
See next page for Coal Quality Section. 
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FIGURE 6-81 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Excess Particulate Emissions From The Particulate Removal System 

(Electrostatic Precipitator) 

See previous page for Operational Section. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications, 

1. Fly Ash Resistivity 

2. High Ash 
3. Low Sulfur 
4. Excess Fines 

5. Low Moisture 

(See Appendix A 
For Test Methods) 

Fly Ash Resistivity - The resistivity of the fly ash is the key parameter which 
limits the applied voltage and hence the collection efficiency for a given 

precipitator design and operating configuration. 
High Ash - If excessive, ash can get suspended in the combustion gases and get 

carried out the furnace. A high calcium content in the ash reduces the 
effective sulfur trioxide concentration, thereby decreasing precipitator 
performance. Sulfur trioxide is important in the resistivity mechanism belcause 
water molecules in combination with sulfur trioxide are absorbed on the surface 
of the ash particles and form a conductive film, shich decrease resistivity. 

Low Sulfur - Ash from coals low in sulfur is more difficult to precipitate than 
ash from higher sulfur coals. 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 6-82: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Fly-Ash Recycle 

t N. Check and adjust ID fan dampers, ID fan Inlet vanes anc ID 
vanes, and ID fan speed? 

J                                                      !- 

fan speed to balance gas flow through chimney. 

' Y 

Have you checked the velocity of the gas flow 
through the cyclone dust collectors? 

N , Adjust the velocity of the gas flow through the cyclone 
dust collectors. 

'Y 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

N Check and adjust the air supply to the boiler. 

- 

tional 

' Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

nlfi, Inspect and adjust FD fan dampers, FD fan inlet vanes, a 
FD fan speed to balance air flow. 

Y ODera 

Coal Quality 

See next page for the Coal Quality Section. 
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RE 6-82 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Carbon Burnout In The Fly-Ash Recycle 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of thefurmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 6-83: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Carbon Burnout In The Ash Hopper/Pit 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*  Check and adjust the air supply to the boiler. 

Have you checked FD fan dampers, FD fan inleN „ 
vanes and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, apd FD 
fan speed for balanced air flow. 

iY Operational 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Coal Quality 

1. High Fixed Carbon 
2. Low Volatile Matter 
3. Excess Fines 

4. High Moisture 

(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can result. 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because they 
are easily carried out of the furmace and high combustible losses because the 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 
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FIGURE 6-84: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Corrosion Of The Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fan dampers, FD fan inlets     Inspect and adjust FD fan dampers, FD fan inlet vanes, aid FD 
vanes and FD fan speed? fan speed for balanced air flow. 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

Operational 

Coal Quality 

1. High Chlorine 
2. High Sulfur 
3. High Ash 
4. Excess Fines 

_(See Appendix A 
For Test Methods) 

High Chlorine - Chlorine in the coal can react during the combustion process 
and form a corrosive deposit on the stack/chimney. 

High Sulfur - Sulfur in the coal can react during the combustion process and 
form a corrosive deposit on the stack/chimney. 

High 

Exce 

Ash - Ash high in sodium and po 
process to form a corrosive d 

3s Fines - Fines high in ash - sod 
combustion process to form a 

tassium can react during th 
eposit on the stack/chimney 
ium and potassium -- can rs 
corrosive deposit on stack/ 

e combustion 

sact during thf 
chimney. 
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FIGURE 6-85: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC .DIAGRAM 

For Carbon Burnout In The Stack/Chimney 

Have you checked to see that fly ash reinjectibnN 
lines are not plugged? 

Check for plugged fly ash reinjection lines. 

Y 

vanes, and ID fan speed? 

E 
Have you checked ID fan dampers, ID fan inlet N J  Check and adjust ID fan dampers, ID fan inlet vanes anc ID 1 fan speed to balance gas flow through chimney. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

1 1 1 

N Check and adjust the air supply to the boiler. 

;Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? "!5L Inspect and adjust FD fan dampers, FD fan inlet vanes, and 

FD fan speed to balance air flow. j 

Operational 

See next page for the Coal Quality Section. 

Coal Quality 
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RE 6-85 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Carbon Burnout In The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Fixed Carbon 
2. Low Volatile Matter 

3. Excess Fines 

4. High Moisture 

_(See Appendix A 
For Test Methods) 

High Fixed Carbon - If excessive and there is an insufficient supply of oxygen 
in the furnace to react with the carbon high combustible losses can ' 

Low Voatile Matter - Because the volatiles help to ignite the coal, a coal low 
in volatile matter will not produce enough heat to ignite the coal. 

Excess Fines - Too many fines can lead to high particulate loadings because 
are easily carried out of the furmace and high combustible losses "— 
particulate loadings carry carbon out of the furnace. 

High Moisture - The more moisture there is, the longer it takes for the coal to 
heat to its ignition temperature, and therefore the harder it is to ignite 
the coal. 

result 

th'jy 
because the 
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FIGURE 6-86: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Smoking From Stack/Chimney 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan nlet 
vanes, and FD fan speed? 

Inspect and adjust FD fan dampers, FD fan inlet vanes, a(id 
FD fan speed to balance air flow. 

Have you checked the velocity of gas flow thrpufah,, 
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone. 

Have you checked to see that fly ash reinjectibnN „ 
lines are not plugged? 

Check and adjust the fly ash reinjection lines and if plugged 
they should be rodded open. 

Y 

Have you checked ID fan dampers, ID fan inlet      ► 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes anq ID 
fan speed to balance gas flow through chimney. 

Operational 

Coal Quality 
See next page for the Coal Quality Section. 



F102 USACERL TR 97/14, Vol 2 

RE 6-86 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Smoking From Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Low Fixed Carbon 
2. High Volatile Matter 

3. High Ash 
4. High Moisture 

_(See Appendix A 
For Test Methods) 

Low Fixed Carbon - If the carbon in the coal is slow to react with oxygen, tiny 
carbon particles leaving the flame can give rise to smoke. 

High Volatile Matter - If the volatiles are heated very rapidly and are slow to 
mix with oxygen, tiny carbon particles can leave the flame giving rise to smo 

High Ash - Ash particles carried along with the flue gas may contain some carbon 
particles giving rise to smoke. 

Low Moisture - Dry fine coal particles containing tiny unbumed carbon 
particles can get carried along with the flue gas giving rise to smoke. 

ke. 
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FIGURE 6-87: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For Diagnosing Excess Paniculate Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through» 
the cyclone dust collector? 

Check and adjust velocity of gas flow through cyclone. 

t 

lines are not plugged? 
Have you checked to see that fly ash reinjectibnN .   Check and adjust the fly ash reinjection lines and if plugged 

they should be rodded open. 

Have you checked ID fan dampers, ID fan inlet 
vanes, and ID fan speed? 

Check and adjust ID fan dampers, ID fan inlet vanes andj ID 
fan speed to balance gas flow through chimney. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*  Check and adjust the air supply to the boiler. 

Y 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

"l%m 
Inspect and adjust FD fan dampers, FD fan inlet vanes, and 
FD fan speed to balance air flow. 

Operational 

Coal Quality 

See next page for Coal Quality Section. 
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RE 6-87 (CONT'D): ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAG 

For Diagnosing Excess Paniculate Emissions From The Stack/Chimney 

See Operational Section on previous page. 

Operational 

Coal Quality 

Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. Excess Fines 
2. High Ash 
3. Low Moisture 

(See Appendix A 
For Test Methods) 

Excess Fines - Fine coal particles can become entrained in the flue gas and get 
carried out the furnace. 

High Ash - If excessive, ash can get suspended in the combustion gases and get 
carried out the furnace. 

Low Moisture - Dry fine coal particles can get suspended in the combustion gases 
and get carried out the furnace. 
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FIGURE 6-88: ATMOSPHERIC FLUIDIZED BED TROUBLESHOOTING LOGIC DIAGRAM 

For SO, Emissions From The Stack/Chimney 

Have you checked the velocity of gas flow through., 
the cyclone dust collector? Check and adjust velocity of gas flow through cyclone. 

lines are not plugged? 
Have you checked to see that fly ash reinjectionN m. Check and adjust the fly ash reinjection lines and if plugged 

they should be rodded open. 

Have you checked ID fan dampers, ID fan inlet N »   Check and adjust ID fan dampers, ID fan inlet vanes anc ID 
vanes, and ID fan speed? fan speed to balance gas flow through chimney. 

Have you checked to see that the boiler is 
operating at the excess air levels as 
recommended by the manufacturer? 

*■  Check and adjust the air supply to the boiler. 

Have you checked FD fans dampers, FD fan 
vanes, and FD fan speed? 

^ 
Inspect and adjust FD fan dampers, FD fan inlet vanes, apd 
FD fan speed to balance air flow. 

Operational 

Coal Quality 
Compare Each of the Following Coal Quality 

Characteristics with Contract Specifications. 

1. High Sulfur (See Appendix A 
For Test Methods) 

High Sulfur - Sulfur dioxide (S02) is a gaseous emission formed from the 
combustion of sulfur in the coal. 
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